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RAD-HARD HIGH REL PRODUCTS 
TECHNICAL ASSISTANCE 

For technical, assistance on the Harris products listed in this databook, 
please contact the Field Applications Engineering staff available at one of the follow¬ 
ing Harris Sales Offices: 

UNITED STATES 

CALIFORNIA Costa Mesa .... . . ..714-433-0600 

San Jose.408-985-7322 

Woodland Hills.818-992-0686 

FLORIDA Melbourne.407-724-3576 

GEORGIA Duluth.404-476-2035 

ILLINOIS Schaumburg.708-240-3480 

MASSACHUSETTS Burlington.617-221 -1850 

NEW JERSEY Mt. Uurel.609-727-1909 

NEW YORK Great Neck.516-829-9441 

TEXAS Dallas.214-733-0800 

INTERNATIONAL 

FRANCE Paris. 33-1-346-54046 

GERMANY Munich. 49-8-963-8130 

HONG KONG Kowloon.852-723-6339 

ITALY Milano. 39-2-262-22141 

JAPAN Tokyo. 81-33-345-8911 

KOREA Seoul. 82-2-551-0931 

UNITED KINGDOM Camberley. 44-2-766-86883 
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HCTS646MS Radiation Hardened Octal Bus Transceiver/Register, Tri-State .. 7-617 
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HS-249RH 

HS-248RH Radiation Hardened Triple Party-Line Receiver . ...... 9-3 

HS-26C31 MS Radiation Hardened Quad Differential Line Driver............. ... 9-30 

HS-26C32MS Radiation Hardened Quad Differential Line Receiver.... 9-38 
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1-8 






































ALPHA NUMERIC PRODUCT INDEX (continued) 


HS-302RH/883S. 

HS-303RH/883S 

HS-306RH/883S, 

HS-307RH/883S 

HS-384RH/883S, 

HS-390RH/883S 

HS-XC3020MS 

HS-3374RH 

HS-3516RH 

HS-3530RH 

HS-508ARH/883S 

HS-565ARH 

HS-5104RH 

HS-54C138RH 

HS-6504RH 

HS-6508RH 

HS-6514RH 

HS-6551RH 

HS-6564RH 

HS-65643RH 

HS-65647RH 

HS-6617RH 

HS-6664RH 

HS-65C162RRH 

HS-65C262RH/RRH, 

HS-65T262RRH 

HS-65758RH, 

HS-65759RH 

HS-80C85RH 

HS-80C86RH 

HS-81C55RH, 

HS-81C56RH 

HS-82C08RH 

HS-82C12RH 

HS-82C37ARH 

HS-82C54RH 

HS-82C55ARH 

HS-82C85RH 

HS-83C55RH 

HS-9008RH 
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Radiation Hardened Fieid Programmabie Gate Array .. 6-3 

Radiation Hardened 8-Bit Bidirectionai CMOS/TTL Levei Converter. . 11-3 

High Slew Rate. Wideband, Radiation Hardened, Operational Amplifier.. 4-3 

Low Power, Radiation Hardened Programmable Operational Amplifier. 4-13 

Radiation Hardened 8 Channel CMOS Anaiog Muitipiexer with Overvoltage Protection... 3-3 

High Speed, Monolithic DigItal-to-Analog Converter. 5-3 

Radiation Hardened Low Noise Quad Operational Amplifier. 4-23 

Radiation Hardened 3-Line to 8-Line Decoder/Demultiplexer. 11-11 

Radiation Hardened 4096 x 1 CMOS RAM.. 8-83 

Radiation Hardened 1024 x 1 CMOS RAM ... . 8-121 

Radiation Hardened 1024 x 1 CMOS RAM...... 8-101 

Radiation Hardened 256 x 4 CMOS RAM........ 8-129 

Radiation Hardened 8K x 8,16K x 4 CMOS RAM Module.... 8-36 

Radiation Hardened 64K x 1 SOS CMOS Static RAM. 8-25 

Radiation Hardened 8K x 8 SOS CMOS Static RAM...... 8-13 

Radiation Hardened 2K x 8 CMOS PROM. 8-139 

Radiation Hardened 8K x 8 CMOS PROM. 8-137 

Radiation Hardened 2048 x 8-Bit Asynchronous CMOS Static RAM. 8-45 

Radiation Hardened 16K x 1 CMOS RAM. 8-56 

Radiation Hardened 32K x 8 SOI CMOS Static RAM. 8-3 

Radiation Hardened 8-Bit CMOS Microprocessor. 10-3 

Radiation Hardened 16-Bit CMOS Microprocessor... 10-23 

Radiation Hardened 256 x 8 CMOS RAM. 11-18 

Radiation Hardened 8-Blt Bus Transceiver......... 11-34 

Radiation Hardened 8-Bit Input/Output Port... 11-41 

Radiation Hardened CMOS High Performance Programmable DMA Controller. 11-50 

Radiation Hardened CMOS Programmable Interval Timer... 11-75 

Radiation Hardened CMOS Programmable Peripheral Interface. 11-94 

Radiation Hardened CMOS Static Clock Controller/Generator. 11-115 

Radiation Hardened 16K Bit CMOS ROM... 11-135 

CMOS 8 Bit Flash Anaiog-to-Digital Converter. 5-11 
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DATA CONVERTER DATA SHEETS 

HS-565ARH High Speed, Monolithic Digital-to-Analog Converter. 5-3 

HS-9008RH CMOS 8 Bit Flash Analog-to-Digital Converter. 5-11 

FIELD PROGRAMMABLE GATE ARRAY DATA SHEET 

HS-XC3020MS Radiation Hardened Field Programmable Gate Array.. 6-3 

LOGIC DATA SHEETS 

ACS03MS Radiation Hardened Quad 2-Input NAND Gate with Open Drain. 7-9 

ACTS04MS Radiation Hardened Hex Inverter. 7-15 

ACTS74MS Radiation Hardened Dual D Flip Flop with Set and Reset. 7-21 

ACTS240MS High Reliability, Radiation Hardened High-Speed CMOS/SOS .. 7-28 

ACTS244MS Radiation Hardened Octal Non-Inverting Tri-State Buffer.....;.. 7-35 

ACS245MS Radiation Hardened Octal Non-Inverting Bidirectional Bus Transceiver. 7-42 

ACTS245MS Radiation Hardened Octal Non-Inverting Bidirectional Bus Transceiver. 7-49 

ACS630MS Radiation Hardened EDAC (Error Detection and Correction Circuit). 7-56 

ACTS630MS Radiation Hardened EDAC (Error Detection and Correction)... 7-65 

HCSOOMS Radiation Hardened Quad 2-Input NAND Gate... 7-75 

HCTSOOMS Radiation Hardened Quad 2-Input NAND Gate. 7-81 

HCS02MS Radiation Hardened Quad 2-Input NOR Gate. 7-87 

HCTS02MS Radiation Hardened Quad 2-Input NOR Gate. 7-93 

HCS04MS Radiation Hardened Hex Inverter.... 7-99 

HCTS04MS Radiation Hardened Hex Inverter. 7-105 

HCS08MS Radiation Hardened Quad 2-Input AND Gate. 7-112 

HCTS08MS Radiation Hardened Quad 2-Input AND Gate. 7-117 

HCS10MS Radiation Hardened Triple 3-Input NAND Gate. 7-123 

HCTS10MS Radiation Hardened Triple 3-Input NAND Gate.... 7-129 

HCS11MS Radiation Hardened Triple 3-Input AND Gate. 7-135 

HCTS11 MS Radiation Hardened Triple 3-Input AND Gate... 7-141 

HCS14MS Radiation Hardened HEX Inverting Schmitt Trigger. 7-147 

HCTS14MS Radiation Hardened Hex Inverting Schmitt Trigger. 7-153 

HCS20MS Radiation Hardened Dual 4-Input NAND Gate.. 7-160 

HCTS20MS Radiation Hardened Dual 4-Input NAND Gate.. 7-166 

HCS21MS Radiation Hardened Dual 4-Input AND Gate. 7-172 
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LOGIC DATA SHEETS (Continued) 

HCTS21MS Radiation Hardened Dual 4-Input AND Gate. 7-178 

HCS27MS Radiation Hardened Triple 3-Input NOR Gate. 7-184 

HCTS27MS Radiation Hardened Triple 3-Input NOR Gate. 7-190 

HCTS30MS Radiation Hardened 8-Input NAND Gate. 7-196 


nooo^ivio nauiaiiuM nmuuiiuu . 

HCTS32MS Radiation Hardened Quad 2-Input OR Gate. 7-208 

HCS74MS Radiation Hardened Dual-D Flip-Flop with Set and Reset. 7-214 

HCTS74MS Radiation Hardened Dual-D Flip-Flop with Set and Reset. 7-221 

HCTS75MS Radiation Hardened Dual 2-Bit Bistable Transparent Latch. 7-228 

HCTS85MS Radiation Hardened 4-Bit Magnitude Comparator. 7-235 

HCS86MS Radiation Hardened Quad 2-Input Exclusive OR Gate ... 7-243 

HCTS86MS Radiation Hardened Quad 2-Input Exclusive OR Gate. 7-249 

HCTS93MS Radiation Hardened 4-Blt Binary Ripple Counter. 7-255 

HCS109MS Radiation Hardened Dual JK Flip Flop. 7-263 

HCTS109MS Radiation Hardened Dual JK Flip Flop. 7-270 

HCTS112MS Radiation Hardened Dual JK Flip-Flop. 7-277 

HCS132MS Radiation Hardened Quad 2-Input NAND Schmitt Trigger. 7-284 

HCTS132MS Radiation Hardened Quad 2-Input NAND Schmitt Trigger. 7-290 

HCS138MS Radiation Hardened Inverting 3-to-8 Line Decoder/Demultiplexer. 7-296 

HCTS138MS Radiation Hardened Inverting 3-to-8 Line Decoder/Demultiplexer. 7-302 

HCTS139MS Radiation Hardened Dual 2-to-4 Line Decoder/Demultiplexer. 7-308 

HCTS147MS Radiation Hardened 10-to-4 Line Priority Encoder.... 7-314 

HCS151MS Radiation Hardened 8-Input Multiplexer. 7-321 

HCTS153MS Radiation Hardened Dual 4-Input Multiplexer. 7-329 

HCS154MS Radiation Hardened 4-to-16 Line Decoder/Demultiplexer. 7-337 

HCTS157MS Radiation Hardened Quad 2-Input Multiplexers. 7-344 

HCTS160MS Radiation Hardened Synchronous Counter.. 7-351 

HCS161MS Radiation Hardened Synchronous Counter. 7-359 

HCTS161MS Radiation Hardened Synchronous Counter. 7-367 

HCTS163MS Radiation Hardened Synchronous Counter. 7-375 

HCS164MS Radiation Hardened 8-Bit Serial-ln/Parallel-Out Register. 7-382 

HCTS164MS Radiation Hardened 8-Blt Serial-ln/Parallel-Out Register. 7-389 

HCS165MS Radiation Hardened Inverting 8-Bit Parallel-Input/Serlal Output Shift Register. 7-396 

HCS166MS Radiation Hardened 8-Bit Parallel-Input/Serial Output Shift Register. 7-403 
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HCTS190MS Radiation Hardened Synchronous 4-Bit Up/Down Counter. 7-411 

HCTS191MS Radiation Hardened Synchronous 4-Bit Up/Down Counter. 7-420 

HCS193MS Radiation Hardened Synchronous 4-Bit Up/Down Counter. 7-429 

HCTS193MS Radiation Hardened Synchronous 4-Bit Up/Down Counter. 7-438 

HCS195MS Radiation Hardened Inverting 8-Bit Parallel-Input/Serial Output Shift Register. 7-446 

HCTS240MS Radiation Hardened Octal Buffer/Line Driver, Tri-State. 7-454 

HCS244MS Radiation Hardened Octal Buffer/Line Driver, Tri-State. 7-461 

HCTS244MS Radiation Hardened Octal Buffer/Line Driver, Tri-State. 7-468 

HCS245MS Radiation Hardened Octal Bus Transceiver, Tri-State, Non-Inverting. 7-475 

HCTS245MS Radiation Hardened Octal Bus Transceiver, Tri-State, Non-Inverting. 7-482 

HCS253MS Radiation Hardened Dual 4-Input Multiplexer. 7-489 

HCS273MS Radiation Hardened Octal D Flip-Flop. 7-498 

.HCTS273MS Radiation Hardened Octal D Flip-Flop. 7-506 

HCTS283MS Radiation Hardened 4 Bit Binary Full Adder with Fast Carry. 7-514 

HCTS299MS Radiation Hardened 8-Bit Universal Shift Register; Tri-State. 7-521 

HCTS365MS Radiation Hardened Hex Buffer/Line Driver Non-Inverting. 7-531 

HCS373MS Radiation Hardened Octal Transparent Latch, Tri-State. 7-538 

HCTS373MS Radiation Hardened Octal Transparent Latch, Tri-State. 7-546 

HCS374MS Radiation Hardened Octal D-Type Flip-Flop, Tri-State, Positive Edge Triggered. 7-554 

HCTS374MS Radiation Hardened Octal D-Type Flip-Flop, Tri-State, Positive Edge Triggered. 7-562 

HCTS390MS Radiation Hardened Dual Decade Ripple Counter. 7-570 

HCTS393MS Radiation Hardened Dual 4-Stag0 Binary Counter. 7-577 

HCTS540MS Radiation Hardened Inverting Octal Buffer/Line Driver, Tri-State. 7-585 

HCTS541 MS Radiation Hardened Non-Inverting Octal Buffer/Line Driver, Tri-State. 7-592 

HCS573MS ^ Radiation Hardened Octal Transparent Latch, Tri-State. 7-601 

HCTS574MS Radiation Hardened Octal D-Type Flip-Flop, Tri-State, Positive Edge Triggered. 7-609 

HCTS646MS Radiation Hardened Octal Bus Transceiver/Register, Tri-State. 7-617 

HCTS4002MS Radiation Hardened Dual 4-Input NOR Gate. 7-626 

• HCTS7266MS Radiation Hardened Quad 2-Input Exclusive NOR Gate. 7-632 

CD14538BMS CMOS Dual Precision Monostable Multivibrator. 7-640 

CD4000BMS, CMOS NOR Gate. 7-649 

CD4001BMS, 

CD4002BMS, 

CD4025BMS 

CD4006BMS CMOS 18-Stage Static Register. 7-658 
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CD4007UBMS CMOS Dual Complementary Pair Plus Inverter. 7-666 

CD4008BMS CMOS 4-Bit Full Adder With Parallel Carry Out. 7-675 

CD4009UBMS CMOS Hex Buffers/Converter. 7-683 

CD4010BMS CMOS Hex Buffer/Converter. 7-691 

CD4011BMS, CMOS NAND Gates. 7-699 

CD4012BMS, 

CD4023BMS 

CD4013BMS CMOS Dual‘D’-Type Flip-Flop. 7-708 

CD4014BMS, ’ CMOS 8-Stage Static Shift Registers. 7-716 

CD4021BMS 

CD4015BMS CMOS Dual 4-Stage Static Shift Register With Serial Input/Parallel Output. 7-725 

CD4016BMS CMOS Quad Bilateral Switch. 7-733 

CD4017BMS. CMOS Counter/Dividers. 7-743 

CD4022BMS 

CD4018BMS CMOS Presettable Divide-By-“N” Counter. 7-753 

CD4019BMS CMOS Quad AND/OR Select Gate. 7-762 

CD4020BMS, CMOS Ripple-Carry Binary Counter/Dividers. 7-771 

CD4024BMS, 

. CD4040BMS 

CD4027BMS CMOS Dual J-K Master-Slave Flip-Flop. 7-780 

CD4028BMS CMOS BCD-To-Decimal Decoder. 7-788 

CD4029BMS CMOS Presettable.Up/Down Counter. 7-798 

CD4030BMS CMOS Quad Exclusive-OR Gate. 7-809 

CD4031 BMS CMOS 64-Stage Static Shift Register. 7-816 

CD4033BMS CMOS Decade Counter/Divider. 7-826 

. CD4034BMS CMOS 8-Stage Static Bidirectional Parallel/Serial Input/Output Bus Register. 7-837 

CD4035BMS CMOS 4 -Stage Parallel In/Parallel Out Shift Register. 7-851 

CD4041UBMS CMOS Quad True/Complement Buffer. 7-861 

CD4042BMS CMOS Quad Clocked “D” Latch. 7-868 

CD4043BMS, CMOS Quad 3 State R/S Latches. 7-876 

CD4044BMS 

CD4046BMS CMOS Micropower Phase Locked Loop. 7-886 

CD4047BMS CMOS Low-Power Monostable/Astable Multivibrator. 7-897 

CD4048BMS CMOS Multifunction Expandable 8 Input Gate. 7-912 

CD4049UBMS CMOS Hex Buffer/Converter. 7-923 

CD4050BMS CMOS Hex Buffer/Converter. 7-930 
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CD4051BMS, CMOS Analog Multiplexers/Demultiplexers*..... . 7-937 

CD4052BMS. 

CD4053BMS 

CD4060BMS CMOS 14 Stage Ripple-Carry Binary Counter/Divider and Oscillator. 7-949 

CD4063BMS CMOS 4-Bit Magnitude Comparator.... . 7-958 

CD4066BMS CMOS Quad Bilateral Switch..... 7-966 

CD4067BMS, CMOS Analog Muitiplexers/Demultiplexers ... 7-975 

CD4097BMS 

CD4068BMS CMOS 8 Input NAND/AND Gate. .. . . 7-985 

CD4069UBMS CMOS Hex Inverter... . 7-993 

CD4070BMS, CMOS Quad Exclusive OR and Exclusive NOR Gates.. 7-1001 

CD4077BMS 

CD4071BMS, CMOS OR Gate. 7-1009 

CD4072BMS, 

CD4075BMS 

CD4073BMS, CMOS AND Gate. 7-1019 

CD4081BMS. 

CD4082BMS 

CD4076BMS CMOS 4 -Bit D-Type Registers.. 7-1029 

CD4078BMS CMOS 8 Input NOR/OR Gate.... 7-1038 

CD4085BMS CMOS Dual 2 Wide 2 Input AND-OR-INVERT Gate. 7-1046 

CD4086BMS CMOS Expandable 4-Wide 2-Input AND-OR-INVERT Gate .. 7-1055 

CD4089BMS CMOS Binary Rate Multiplier. 7-1064 

CD4093BMS CMOS Quad 2-Input NAND Schmitt Triggers. . . . 7-1074 

CD4094BMS CMOS 8-Stage Shift-and-Store Bus Register. 7-1083 

CD4095BMS, CMOS Gated J-K Master-Slave Flip-Flops. 7-1094 

CD4096BMS 

CD4098BMS CMOS Dual Monostable Multivibrator. 7-1104 

CD4099BMS CMOS 8-Bit Addressable Latch. 7-1115 

CD4502BMS CMOS Strobed Hex Inverter/Buffer. 7-1125 

CD4503BMS CMOS Hex Buffer.... 7-1133 

CD4504BMS CMOS Hex Voltage Level Shifter for TTL-to-CMOS or CMOS-to-CMOS Operation_ 7-1140 

CD4508BMS CMOS Dual 4-Blt Latch..... .. 7-1148 

CD4510BMS, CMOS Presettable Up/Down Counters.... .. . 7-1157 

CD4516BMS 

CD4511 BMS CMOS BCD-to-7-Segment Latch Decoder Drivers.. 7-1169 

CD4512BMS CMOS Dual 4-Blt Latch. 7-1180 
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CD4514BMS, CMOS 4-Bit Latch/4-to-16 Line Decoders. 7-1188 

CD4515BMS 

CD4517BMS CMOS Dual 64-Stage Static Shift Register. 7-1197 

CD4518BMS. CMOS Dual Up Counters. 7-1206 

CD4520BMS 

CD4527BMS CMOS BCD Rate Multiplier. 7-1216 

CD4532BMS CMOS 8-Bit Priority Encoder.. 7-1227 

CD4536BMS CMOS Programmable Timer. 7-1236 

CD4555BMS, CMOS Dual Binary to 1 of 4 Decoder/Demultiplexers. 7-1249 

CD4556BMS 

CD4585BMS CMOS 4-Bit Magnitude Comparator... 7-1259 

CD4724BMS CMOS 8-Blt Addressable Latch. 7-1267 

CD40100BMS CMOS 32-Stage Static Left/Right Shift Register. 7-1277 

CD40101BMS CMOS 9-Bit Parity Generator/Checker. . 7-1286 

CD40102BMS, CMOS 8-Stage Presettable Synchronous Down Counters. 7-1294 

CD40103BMS 

CD40104BMS, CMOS 4-Bit Bidirectional Universal Shift Register. 7-1307 

CD40194BMS 

CD40105BMS CMOS FIFO Register. 7-1317 

CD40106BMS CMOS Hex Schmitt Triggers. 7-1327 

CD40107BMS CMOS Dual 2 Input NAND Buffer/Driver. 7-1336 

CD40108BMS CMOS 4x4 Multiport Register. 7-1343 

CD40109BMS CMOS Quad Low-to-High Voltage Level Shifter. 7-1354 

CD40147BMS 10 Line to 4 Line BCD Priority Encoder. 7-1363 

CD40160BMS, CMOS Synchronous Programmable 4-Bit Counters. 7-1371 

CD40161BMS. 

CD40162BMS, 

CD40163BMS 

CD40174BMS CMOS Hex ‘D’-Type Flip-Flop. 7-1384 

CD40175BMS CMOS Quad ‘D’ Type Flip-Flop. 7-1392 

CD40181 BMS CMOS 4 Bit Arithmetic Logic Unit. 7-1400 

CD40182BMS CMOS Look-Ahead Carry Generator. 7-1410 

CD40192BMS, CMOS Presettable Up/Down Counters (Dual Clock With Reset). 7-1419 

CD40193BMS 

CD40208BMS CMOS 4x4 Multiport Register. 7-1431 

CD40257BMS CMOS Quad 2 Line to 1 Line Data Selector/Multiplexer. 7-1442 
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HS-65758RH. Radiation Hardened 32K x 8 SOI CMOS Static RAM. . 8-3 

HS-65759RH 

HS-65647RH Radiation Hardened 8K x 8 SOS CMOS Static RAM. 8-13 

HS-65643RH Radiation Hardened 64K x 1 SOS CMOS Static RAM. 8-25 

HS-6S64RH Radiation Hardened 8K x 8,16K x 4 CMOS RAM Module. 8-36 

HS-65C162RRH Radiation Hardened 2048 x 8-Bit Asynchronous CMOS Static RAM... 8-45 

HS-65C262RH/RRH, Radiation Hardened 16K x 1 CMOS RAM..... 8r56 

HS-65T262RRH 

CMM6167 High Reliability, Radiation Hardened CMOS 16,384 Word by 1 Bit Static RAM. 8-72 

HS-6504RH Radiation Hardened 4096 x 1 CMOS RAM .. 8-83 

CMM5104 Radiation Hardened, High Reliability, CMOS/SOS 4096 Word by 1 Bit LSI Static RAM ... 8-93 

HS-6514RH Radiation Hardened 1024x1 CMOS RAM. .. 8-101 

CMM5114A Radiation Hardened, High Reliability, CMOS/SOS 1024 VVord by 4 Bit LSI Static RAM ... 8-112 

HS-6508RH Radiation Hardened 1024 x 1 CMOS RAM.. 8-121 

HS-6551RH Radiation Hardened 256x4 CMOS RAM. 8-129 

HS-6664RH Radiation Hardened 8K x 8 CMOS PROM .. 8-137 

HS-6617RH Radiation Hardened 2Kx 8 CMOS PROM. 8-139 

MICROPROCESSOR DATA SHEETS 

HS-80C85RH Radiation Hardened 8-Bit CMOS Microprocessor. 10-3 

HS-80C86RH Radiation Hardened 16-Bit CMOS Microprocessor. 10-23 

MICROPROCESSOR PERIPHERAL DATA SHEETS 

HS-3374RH Radiation Hardened 8-Bit Bidirectional CMOS/TTL Level Converter.. 11-3 

HS-54C138RH Radiation Hardened 3-Line to 8-Line Decoder/Demultiplexer. 11-11 

HS-81C55RH, Radiation Hardened 256 x 8 CMOS RAM. 11-18 

HS-81C56RH 

HS-82C08RH Radiation Hardened 8-Bit Bus Transceiver... 11-34 

HS-82C12RH Radiation Hardened 8-Bit Input/Output Port.... 11-41 

HS-82C37ARH Radiation Hardened CMOS High Performance Programmable DMA Controller. 11-50 

HS-82C54RH Radiation Hardened CMOS Programmable Interval Timer... . 11-75 

HS-82C55ARH Radiation Hardened CMOS Programmable Peripheral Interface... 11-94 

HS-82C85RH Radiation Hardened CMOS Static Clock Controller/Generator. 11-115 

HS-83C55RH Radiation Hardened 16K Bit CMOS ROM. 11-135 
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MULTIPLEXER AND SWITCH DATA SHEETS 

HS-508ARH/883S Radiation Hardened 8 Channel CMOS Analog Multiplexer with Overvoltage Protection 

HS-1840RH/883S Rad-Hard 16 Channel CMOS Analog Multiplexer with High-Z Analog Input Protection. 

HS-302RH/883S, Radiation Hardened CMOS Analog Switches.. 

HS-303RH/883S 

HS-306RH/883S, 

HS-307RH/883S 

HS-384RH/883S, 

HS-390RH/883S 

OPERATIONAL AMPLIFIER DATA SHEETS 

HS-3516RH High Slew Rate, Wideband, Radiation Hardened, Operational Amplifier. 

HS-3530RH Low Power, Radiation Hardened Programmable Operational Amplifier.. 

HS-5104RH Radiation Hardened Low Noise Quad Operational Amplifier. 


SERIAL COMMUNICATIONS DATA SHEETS 

HS-245RH Radiation Hardened Triple Line Transmitter.. 9-3 

HS-246RH, Radiation Hardened Triple Line Receivers.............. .... 9-3 

HS-249RH 

HS-248RH Radiation Hardened Triple Party-Line Receiver... ..... ... 9-3 

HS-15530RH Radiation Hardened CMOS Manchester Encoder-Decoder. 9-16 

HS-26C31MS Radiation Hardened Quad Differential Line Driver. 9-30 

HS-26C32MS Radiation Hardened Quad Differential Line Receiver.................. . 9-38 

HS-26CT31 MS Radiation Hardened Quad Differential Line Driver. 9-45 

HS-26CT32MS Radiation Hardened Quad Differential Line Receiver... 9-53 



TRANSISTOR DATA SHEETS 

2N7271D. 2N7271R, Radiation Hardened N-Channel Power MOSFETs..... 12-9 

2N7271H 

2N7272D. 2N7272R, Radiation Hardened N-Channel Power MOSFETs............. 12-13 

2N7272H 

2N7273D, 2N7273R, Radiation Hardened N-Channel Power MOSFETs................. 12-17 

2N7273H 

2N7274D, 2N7274R, Radiation Hardened N-Channel Power MOSFETs______ 12-21 

2N7274H 

2N7275D. 2N7275R. Radiation Hardened N-Channel Power MOSFETs. 12-22 

2N7275H 

2N7276D, 2N7276R, Radiation Hardened N-Channel Power MOSFETs ..... .. 12-26 

2N7276H 
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2N7277D, 2N7277R, Radiation Hardened N-Channel Power MOSFETs. ... 12-30 

2N7277H 

2N7278D, 2N7278R, Radiation Hardened N-Channel Power MOSFETs. 12-31 

2N7278H 

2N7279D, 2N7279R. Radiation Hardened N-Channel Power MOSFETs. . 12-35 

2N7279H 

2N7280D, 2N7280R, Radiation Hardened N-Channel Power MOSFETs. 12-36 

2N7280H 

2N7281D, 2N7281R, Radiation Hardened N-Channel Power MOSFETs. 12-37 

2N7281H 

2N7282D, 2N7282R. Radiation Hardened N-Channel Power MOSFETs. .. 12-41 

2N7282H 

2N7283D, 2N7283R, Radiation Hardened N-Channel Power MOSFETs. 12-42 

2N7283H 

2N7284D, 2N7284R. Radiation Hardened N-Channel Power MOSFETs.. 12-46 

2N7284H 

2N7285D, 2N7285R. Radiation Hardened N-Channel Power MOSFETs... 12-47 

2N7285H 

2N7286D. 2N7286R. Radiation Hardened N-Channel Power MOSFETs. . 12-51 

2N7286H 

2N7287D, 2N7287R, Radiation Hardened N-Channel Power MOSFETs.. 12-52 

2N7287H 

2N7288D, 2N7288R, Radiation Hardened N-Channel Power MOSFETs. 12-56 

2N7288H 

2N7289D, 2N7289R, Radiation Hardened N-Channel Power MOSFETs.. 12-57 

2N7289H 

2N7290D, 2N7290R, Radiation Hardened N-Channel Power MOSFETs. 12-61 

2N7290H 

2N7291D, 2N7291R, Radiation Hardened N-Channel Power MOSFETs.. 12-62 

2N7291H 

2N7292D, 2N7292R. Radiation Hardened N-Channel Power MOSFETs.. 12-66 

2N7292H 

2N7293D, 2N7293R, Radiation Hardened N-Channel Power MOSFETs. .. 12-70 

2N7293H 

2N7294D, 2N7294R, Radiation Hardened N-Channel Power MOSFETs.. ... 12-74 

2N7294H 

2N7295D, 2N7295R, Radiation Hardened N-Channel Power MOSFETs. .. 12-78 

2N7295H 

2N7296D, 2N7296R, Radiation Hardened N-Channel Power MOSFETs.. 12-82 

2N7296H 

2N7297D, 2N7297R, Radiation Hardened N-Channel Power MOSFETs.... . 12-86 

2N7297H 
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. 2N7298D, 2N7298R. -Radiation Hardened N-Channel Power MOSFETs.. 12-90 

2N7298H 

2N7299D, 2N7299R, Radiation Hardened N-Channel Power MOSFETs.... 12-94 

2N7299H 

2N7300D, 2N7300R, Radiation Hardened N-Channel Power MOSFETs. 12-98 

2N7300H 

2N7301D, 2N7301R, Radiation Hardened N-Channei Power MOSFETs. 12-99 

2N7301H 

2N7302D, 2N7302R, Radiation Hardened N-Channei Power MOSFETs... 12-103 

2N7302H 

2N7303D, 2N7303R, Radiation Hardened N-Channei Power MOSFETs...... 12-104 

2N7303H 

2N7304D, 2N7304R, Radiation Hardened N-Channel Power MOSFETs. 12-108 

2N7304H 

2N7305D, 2N7305R, Radiation Hardened N-Channel Power MOSFETs. 12-109 

2N7305H 

2N7306D, 2N7306R, Radiation Hardened N-Channel Power MOSFETs. 12-113 

2N7306H 

2N7307D. 2N7307R. Radiation Hardened P-Channel Power MOSFETs. 12-114 

2N7307H 

2N7308D, 2N7308R, Radiation Hardened P-Channel Power MOSFETs. 12-115 

2N7308H 

2N7309D, 2N7309R, Radiation Hardened P-Channel Power MOSFETs. 12-119 

2N7309H 

2N7310D, 2N7310R, Radiation Hardened P-Channel Power MOSFETs. 12-123 

2N7310H 

2N7311D. 2N7311R, Radiation Hardened P-Channel Power MOSFETs. 12-124 

2N7311H 

2N7312D, 2N7312R. Radiation Hardened P-Channei Power MOSFETs. 12-128 
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Designing for Radiation Environments 



Jupiter’s trapped radiation belts present a severe total 
dose environment. Harris rad hard SRAMs continue to 
operate long after Voyager’s journey through those belts. 

Semiconductors performing signal processing and control 
functions are at the heart of today’s electronically controlled 
systems. Many of these systems such as commercial 
satellites, scientific space probes, and military systems are 
required to operate in radiation environments of various 
severity. The designers of these systems must anticipate 
and account for the effects of the environment on the 
components used to build them in order to ensure system 
performance and reliability. Harris Semiconductor has been 
the leader In the design and production of radiation 
hardened semiconductors since the early 1960’s. Harris 
offers the rad hard system designer the widest choice of the 
highest performance hardened semiconductors available 
anywhere: CD4000 and SOS Logic, epi and SOS memories, 
microprocessors and peripherals, and analog, interface, and 
data converter circuits. Harris also has the capability to 
produce gate arrays and full- or semi-custom analog or 
digital circuits to round out the options available to the 
system designer. Harris commitment to the rad hard 
semiconductor market is illustrated in our development of 
advanced SOS and SOI fabrication processes; these 
processes will allow the design of new generations of circuits 
with hardness and performance levels superior to those 
obtainable with junction isolated processes. 

Unlike many semiconductor manufacturers who produce 
space capable semiconductors as a sideline, Harris 
considers radiation hardened space level ICs and discretes 
to be a core business. Our products and processes are 
designed, from original concept, to meet the full rigors of 
radiation environments. When you buy from Harris Semicon¬ 
ductor, you can be assured of receiving radiation hardened 
products of the highest quality and long term reliability. 

Types of Radiation & Effects on Semiconductors 

There are several types of radiation with significant effects 
on semiconductors. The types of radiation encountered in 
different environments are listed in the table on page 2-4, 
and their effects on semiconductors are described here. 


Total dose is the measure of energy absorbed due to 
ionizing radiation. Ionizing radiation can be in the form of 
photons (such as X-rays or gamma rays) or particles (such 
as electrons or protons). Ionizing radiation, as the name 
implies, creates electron-hole pairs or ionization in the silicon 
and insulating materials used to fabricate integrated circuits. 
When the rate of ionization is low, as it is for a satellite 
traversing the Van Allen belts, electron-hole pairs produced 
In silicon are quickly swept away to the circuits’s power 
supply notes, and have negligible effects on circuit 
operation. In the insulating layers of the circuit, electrons are 
also swept to the positive supply node. Holes, however, 
move much more slowly than electrons and tend to become 
trapped at the silicon/insulator interface. When this trapped 
charge builds up at the channel of a MOS transistor, the 
transistor’s threshold voltage will shift. Charge that builds up 
along the silicon surfaces between transistors causes 
leakage, performance degradation and eventually, functional 
failure. The amount of total dose received is measured In 
RADs(Si). 

Extremely short, intense bursts of ionizing radiation can also 
have severe impacts on a circuits’s operation. These types of 
irradiations are commonly referred to as gamma dot or dose 
rate Irradiations (gamma dot refers to the time derivative of 
gamma dose). The total amount of ionization (total dose) 
received by a circuit during one of these ionizing pulses can 
be quite low. In this case, trapped charge at silicon/insulator 
interfaces will be insufficient to degrade device performance. 
A large amount of charge produced in the silicon, however, 
creates a large current pulse as It is swept to the supply 
nodes. This current pulse can cause momentary output 
glitches, change the state of a RAM cell or other bistable 
circuit element, or trigger latchup in non-epitaxial junction 
isolated circuits. The dose rate level a circuit can withstand is 
measured in RADs (Sl)/s. 

Neutron Irradiations damage circuits by knocking silicon 
atoms out of their place in the crystal lattice. While this will 
severely impact bipolar transistor gains, MOS transistors 
(and, therefore, CMOS circuits) are not impacted except at 
extremely high fluence. At these extremely high levels, the 
accompanying total dose will impact the circuits much more 
severely than the displacement due to neutrons. Neutron 
irradiations can cause severe degradation in bipolar circuits 
due to the reduction in minority carrier lifetimes that result 
from displacement damage. Neutron fluence is measured in 
Neutrons/cm^. 

A single, energetic, highly ionizing particle travelling through 
a memory circuit is known as a single event. As the particle 
travels through the circuit it leaves an ionized trail. The 
charge in this trail is collected by nearby circuit modes. 
Collected charge due to single events can cause momentary 
changes in output voltages, change the state of a RAM cell 
or other bistable circuit element, or trigger latchup in a non- 
epitaxial junction isolated circuit. 
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Radiation Environments 

RELATIVE INTENSITY OF RADIATION TYPES 
IN VARIOUS ENVIRONMENTS... 


ENVIRONMENT 

TOTAL 

DOSE 

DOSE 

RATE 

NEUTRONS 

HEAVY 

IONS 

(SINGLE 

EVENT) 

Low Equatorial 

Earth Orbit 

Low 

Veiy Low 

None 

Low 

Low Polar Earth 
Orbit 

Moderate 

Very Low 

None 

Moderate 

Geosynchronous 
Earth Orbit 

Moderate 

Very Low 

None 

High 

Deep Space 

Moderate- 

High 

Very Low 

None 

High 


... AND IN VARIOUS APPLICATIONS 


APPLICATION 

TOTAL 

DOSE 

DOSE 

RATE 

NEUTRONS 

HEAVY 

IONS 

(SINGLE 

EVENT) 

Tactical Weapons 

Low 

High 

Low 

None 

Strategic Weapons 

Very High 

Very High 

Very High 

Moderate 

SDI 

Very High 

Very High 

Very High 

High 

Reactor 

Instruments 

Very High 

Moderate 

Very High 

None 


Producing Rad Hard iCs 

There are three factors that are essential for the production 
of radiation hardened ICs process design and control, circuit 
design, and hardness assurance. By far the most Important 
of these factors is process design and control. Harris has 
developed several different process technologies to provide 
the levels of hardness necessary for the harsh environments 
in which modern electronic systems operate. 

Harris 4K and 16K SRAMs, 16K fuse link PROM, and 
CD4000 family and microprocessor family are fabricated on 
hardened field epitaxial junction Isolated processes. Special 
low temperature gate and field oxide processing steps and 
other proprietary processing techniques are used to 
minimize the generation and trapping of charge that results 
In circuit degradation with accumulated total dose. The 
optimized epitaxial layer thickness prevents latchup due to 
high dose rate irradiations or high LET single events. 

Dielectrically isolated (Dl) CMOS technology Is used to 
fabricate Harris’ rad hard MUXs and switches; bipolar Dl is 
used for the rad hard op amps and 24XRH line drivers and 
receivers. These Dl processes eliminate the possibility of 
latchup, and hardened gate and field oxides provide excel¬ 
lent total dose hardness. 


Isolated process, latchup is not possible under any condition. 
Another advantage of the insulation isolation processes Is 
the elimination of the capacitances associated with the 
reverse biased junctions used for isolation in a Jl process. 
The elimination of these capacitances increases circuit 
speed significantly. 

The next generation of digital radiation hardened processes 
are now in development at Harris. A submicron silicon on 
insulator (SOI) process using implanted oxygen to form the 
isolation layer will be used to build Harris’ 256K Rad Hard 
SRAMs and future digital circuits. This process will give 
these circuits excellent hardness and speed. Access and 
read/write cycle times for the 256K SRAM are 35ns guaran¬ 
teed over specified temperature, supply voltage, and 
radiation exposure. This Insulation isolation process also 
prevents latchup under any conditions. 

The processes used to fabricate hardened ICs are designed 
to minimize the effects of radiation on device, and therefore 
circuit, operation. Conversely, circuit designs are optimized 
to provide the maximum tolerance to the device level effects. 
An example of a circuit hardening technique Is the use of 
Miller capacitors in Harris’ 64K bit SRAM cells. These 
capacitors significantly increase the amount of deposited 
charge necessary to cause upset, making the circuits much 
less susceptible to single events. 

Finally, a hardness assurance program must be in place to 
ensure the processes used are In control. Hardness 
assurance at Harris takes place primarily by SPC (Statistical 
Process Control) of the wafer fabrication, assembly, and test 
processes. End of line testing is also performed (e.g. Method 
1019 compliant testing for total dose hardness), but the 
emphasis at Harris is on process control. QML (Qualified 
Manufacturer’s List) hardness assurance techniques are 
currently in place for the wafer fabrication processes, and 
are being implemented in assembly and test. 



Harris 64K RAMs (HS-65643RH and HS-65647RH) and the 

HCS/HCTS and ACS/ACTS logic families are produced on a * 

1.2|xm silicon on sapphire (SOS) process. This process deep space or Earth orbit, Harris rad hard circuits 
provides high levels of total dose immunity and extreme perform reliably for years, 

single event upset immunity. Since this Is an insulation 
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SEMICONDUCTOR 


HS~508ARH/883S 


December 1992 


Features 


Radiation Hardened 8 Channei CMOS 
Anaiog Multiplexer with Overvoltage Protection 


Pinouts 


• This Circuit is Processed in Accordance to MIL-STD- HS1-508ARH/883S16 pin sidebraze dip 

883 and is Fully Conformant. Under the Provisions of CASE outline d-2, compliant to mil-m-38510 package 
Paragraph 1.2.1. 

• Radiation Environment i-u- l 

- Gamma Rate (i) 1x10® RAD(SI)/s ao [T lH ai 

- GammaDose(7)1 x10®RAD(Si) en [T ^A 2 

• Analog/Digital Overvoltage Protection ^ 

IN 1 [T lil +VSUP 

• Fail Safe with Power Loss (No Latchup) in 2 [? in s 

• Break-Before-Make Switching in 3 [T iT| 'n 6 

• DTLHTL and CMOS Compatible in 4 [7 i^iNT 

• Analog Signal Range ±15V E_3 ® 

• Fast Access Time 

• Supply Current at 1 MHz Address Toggle (Typ.) 4mA 

• Standby Power Cryp.)7.5mW HS9-508ARH/883S 16PINFLATPACK 

owiiuuy ruwci CASE OUTLINE F-5A, COMPLIANT TO MIL-M 38510 PACKAGE 

• Dielectrically Isolated Device Islands TOP view 

Description ‘ ^ =■ 

EN I '" -- 2 15 . : Z3 A2 

The HS-508ARH/883S is a dielectrically isolated, radiation .ysup i — 3 14 - —1 qnd 

hardened, CMOS analog multiplexer incorporating an , — 4 ^3 . —i +vsup 

important feature; it withstands analog Input voltages much ,,^2 1 — . . 5 12 ■ —1 ,^^5 

greater than the supplies. This is essential In any system , . . — g 

where the analog Inputs originate outside the equipment. ^ .,0 -, 

They can withstand a continuous Input up to 10V greater ,_a a_, 

than either supply, which eliminates the possibility of - 

damage when supplies are off, but input signals are present. 

Equally important, it can withstand brief input transient 
spikes of several hundred volts; which otherwise would 
require complex external protection networks. Necessarily, 

ON resistance is somewhat higher than similar unprotected 
devices, but very low leakage current combine to produce 
low errors. Reference Application Notes 520 and 521, avail¬ 
able from the Semiconductor Products Division of Harris, for 
further information on the HS-508ARH/883S multiplexer in 
general. 

The HS-508ARH/883S has been specifically designed to 
meet exposure to radiation environments. Operation from 
-55°C to +125°C is guaranteed. 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.G. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 3021 
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Specifications HS-508ARH/883S 


Absolute Information 


Reliability Information 


Supply Voltage Between Pins 1 and 27 .+40V Thermal Resistance 


+VSUPPLY to Ground ... 

-VSUPPLY to Ground_ 

Analog input Overvoltage: 


Sidebraze Package... 74.7°C/W 12.1°CA/V 

Flatpack Package. 85.0°Cyw 11.1 °C/W 

Total Power Dissipation...725mW 


+VS'.+VSUPPLY +20V Gate Count.253 Gates 

-VS.-VSUPPLY -20V ESD Classification.Class 1 

Digital Input Overvoltage: 

+VEN, +VA.+VSUPPLY +4V 

-VEN, -VA...-VSUPPLY -4V 

Peak Current, S or D Pulsed at 1ms, 

10% Duty Cycle Maximum.40mA 

Storage Temperature Range.-65°C to +150°C 

Junction Temperature.+175®C 

Lead Temperature (Soldering 10s).+275®C 

CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings’may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Supply Voltage (tVSUPPLY).±15V Logic Low Level (VAL).+0.8V 

Operating Temperature Range..-55°C to +125°C Logic High Level (VAH).+4.0V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested Unless Otherwise Specified: V- = -15V, V+ = +15V, VAH -+4.0V, VAL = 0.8V 


PARAMETERS 


Input Leakage Current, 
Address, or Enable Pins 


Leakage Current into tiie 
Source Terminal of an 
“OFF” Switch 


Leakage Current into the 
Drain Terminal of an 
“OFF” Switch 


Leakage Current Into the 
Drain Terminal of an 
“OFF’ Switch With 
Overvoltage Applied 


Leakage Current from an 
“ON” Driver into the 
Switch (Drain & Source) 


Analog Signal Range 



CONDITIONS 


Measure Inputs 
Sequentially Ground All 
Unused Pins 


+IS(OFF) VS = +1OV, All Unused 

Inputs and Output = -10V, 
VEN = 0.8V 


-IS(OFF) VS = -10V, All Unused 

Inputs and Output = +1 OV, 
VEN =0.8V 


+ID(OFF) VD = +1 OV, VEN = 0.8V. 

All Unused Inputs = -10V 


-ID(OFF) VD =-10V, VEN = 0.8V. 

All Unused Inputs = +10V 


+ID(OFF) VS =+25V, Measure VD, 
Overvoltage VEN = 0.8V, All Unused 
Inputs to GND 


-ID(OFF) VS = -25V, Measure VD, 
Overvoltage VEN = 0.8V, All Unused 
Inputs to GND 


VS = VD = +10V, 

VEN = 4.0V. 

All Unused Inputs = -10V 


VS = VD = -10V, 

VEN = 4.0V. 

All Unused Inputs = +10V 


GROUP A 

SUBGROUPS TEMPERATURE 
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Specifications HS-508ARH/883S 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

Oe>dce Guaranteed and 100% Tested Unless Otherwise Specified: V- = -15V, V+ = +15V, VAH = 44.0V, VAL = 0.8V 





GROUP A 


LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 


MAX 

UNITS 

Switch On Resistance 

4R(0n) 

VS = 410V, 

IOUT = -100mA, 

VEN = 4.0V 

1 

425°C 

■ 

; 1500 

ohms 



1,2 

-55‘’C, 4l25°C 

- 

1800 

ohms 


-R(On) 

VS = -10V,IOUT=4l00pA, 
VEN = 4.0V 

1 

425®C 

- 

1500 

ohms 



1.2 

-55°C, 4l25°C 

- 

1800 

ohms 

Positive Supply Current 

l(+) 

VEN = 4.0V 

1,2,3 

-55°C,425°C, 

4l25°C 

" 

2 

mA 

Negative Supply Current 

l(-) 

VEN=:4.0V 

1,2,3 

-55°C, 425°C, 
4l25°C 

■ 

• 

mA 

Positive Standby Supply 
Current 

4|(SBY) 

VEN = 0.8V 

1.2,3 

-55°C, 

+25°C,+125°C 

" 

2 

mA 

Negative Standby Supply 
Current 

-I(SBY) 

VEN = 0.8V 

1.2,3 

-55°C, 425®C, 
4l25°C 

■ 

■ 

mA 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested. Unless Otherwise Specified: V- = 15V, V 4 = 4l5V, VAH = 44.0V, VAL = 0.8V 





GROUPA 


LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Break-Before-Make Tinw 
Delay 

TD 

RL =10000, CL = 50pF 

9 

425°C 

25 

- 

ns 



10,11 

-55°C, 4125®C 

5 

- 

ns 

Propogation Delay 

Times: Address Inputs to 
I/O Channels 

TOn(A) 

RL=10KO, CL = 50pF 

9 

425°C 

- 

600 

ns 

TOff(A) 


10,11 

-55°C, 4l25°C 

- 

1000 

ns 

Enable to I/O 

TOn(EN) 

RL =10000, CL = 50pF 

9 

425°C 

- 

600 

ns 


TOff(EN) 


10,11 

-55°C,4l25°C 

- 

1000 

ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Characterized at: V- = 15V, V 4 = 415V, VAH = 44.0V, VAL = 0.8V Unless Otherwise Specified 







LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

NOTE 

TEMPERATURE 

noon 

MAX 

UNITS 

Capacitance Address 
input 

CA 

VS4 = VS- = 0V,f=1MHz 

1 

425®C 


■ 

PF 

Capacitance Channel 

Input 

CS(OfO 

VS4=:VS- = 0V,f=1MHz 

1 

425°C 

■ 

■ 

PF 

Capacitance Channel 
Output 

CD(Off) 

VS4 = VS- = 0V,f=1MHz 

1 

425°C 

* 

25 

pF 

Off Isolation 

VISO 

VEN = 0.8V, f = 200KHz, 
CL = 7pF, RL=1KO, 

VS = 3.0VRMS 

1.2 

425°C 

45 

■ 

dB 


NOTES: 

1. The parameters listed in this table are controlled via design or process parameters and not directly tested. These parameters are 
characterized upon initial design changes which would affect these characteristics. 

2. Worst case isolation occurs on channel 4 due to proximity of the output pins. 







































































































































Specifications HS~508ARH/883S 


TABLE 4. POST 100K RAD (sl) ELECTRICAL SPECIFICATIONS 

Tested, per MIL-STD 883. Unless Otherwise Specified: V- = -15V, V+ = +15V, VAH = +4.5V, VAL= 0.5V 


PARAMETERS 


Input Leakage Current, 
Address,or Enable Pins 


Leakage Current Into the 
Source Terminal of an 
“OFF’ Switch 


Leakage Current Into the 
Drain Terminal of an 
“OFF’ Switch 


Leakage Current Into the 
Drain Terminal of an 
“OFF’ Switch With 
Overvoltage Applied 


Leakage Current from an 
“ON” Driver into the 
Switch (Drain & Source) 


Switch On Resistance 


Positive Supply 
Current 


Negative Supply 
Current 


Positive Standby 
Supply Current 


Negative Standby 
Supply Current 


Break-Before-Make 
Time Delay 


Propogation Delay 
Times: Address Inputs 
to I/O Channels 



+ID(OFF) 

Overvoltage 


-ID(OFF) 

Overvoltage 





CONDITIONS 


Measure Inputs Sequen¬ 
tially, Ground All Unused 
Pins 


VS = +10V, All Unused 
Inputs and Output = -10V, 
VEN = 0.8V 


VS = -10V, All Unused 
Inputs and Output = +1OV, 
VEN =0.8V 


VD = +10V, VEN = 0.8V. 
All Unused Inputs = -10V 


VD =-10V, VEN = 0.8V. All 
Unused Inputs = +10V 


VS =+25V, Measure VD, 
VEN = 0.8V, All Unused 
Inputs tied to GND 


VS = -25V, Measure VD, 
VEN = 0.8V. All Unused 
Inputs tied to GND 


VS = VD = +10V, 

VEN = 4.0V. All Unused 
Inputs = -10V 


VS = VD=:-10V, 

VEN = 4.0V. All Unused 
Inputs = +10V 


VS = +10V, 
IOUT = -100nA, 
VEN = 4.0V 


VS = -10V,IOUT=:+100nA, 
VEN = 4.0V 


l(-) VEN = 4.0V 


+ISBY VEN = 0.8V 


-ISBY 


TD RL =10000, CL = 50pF 


TOn(A) RL = 10KO, CL = 50pF 


TOn(EN) I RL = 10OOO, CL = 50pF 
TOff(EN) I 


GROUP A 
SUBGROUPS 




3000 ns 
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Specifications HS-508ARH/883S 


TABLE 5. DC POST BURN-IN DELTA ELECTRICAL SPECIFICATIONS 


Guaranteed, per MIL-STD 883. Unless Otherwise Specified: V- = -15V, V+ = +15V, VAH = +4.0V, VAL = 0.8V 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Leakage Current, 
Address.or Enable Pins 

lAH 

Measure Inputs Sequen- 
tiaily.Ground All Unused 
Pins 

1 

+25°C 

-100 

100 

nA 

lAL 

Leakage Current into the 
Source Terminal of an 
"OFF” Switch 

+IS(OFF) 

VS = +10V,AII Unused 
Inputs and Output = -10V, 
VEN = 0.8V 

1 

+25°C 

-20 

20 

nA 

-IS(OFF) 

VS = -10V, All Unused 
Inputs and Output = +1OV, 
VEN =0.8V 

1 

+25°C 

-20 

20 

nA 

Leakage Current into the 
Drain Terminal of an 
"OFF’ Switch 

+ID(OFF) 

VD = +10V, VEN = 0.8V, 

All Unused Inputs = -10V 

1 

+25°C 

-20 

20 

nA 

-ID(OFF) 

VD = -10V, VEN = 0.8V. 

All Unused Inputs = +10V 

1 

+25°C 

-20 

20 

nA 

Leakage Current from 
an “ON” Driver into 
the Switch (Drain & Source) 

+ID(On) 

VS = VD = +10V, 

VEN = 4.0V. 

All Unused Inputs = -10V 

1 

+25°C 

-20 

20 

nA 

-ID(On) 

VS = VD = -10V, 

VEN = 4.0 V 

All Unused Inputs = +1 OV 

1 

+25°C 

-20 

20 

nA 

Switch On Resistance 

+R(On) 

VS = +10V, 

IOUT = -100mA, 

VEN = 4.0V 

1 

+25°C 

-150 

-150 

n 

-R(On) 

VS = -10V,IOUT=:+100pA, 
VEN = 4.0V 

1 

+25°C 

-150 

-150 

G 

Positive Supply 

Current 

l(+) 

VEN = 4.0V 

1 

+25°C 

-200 

200 

pA 

Negative Supply 

Current 

l(‘) 

VEN = 4.0V 

1 

+25°C 

-100 

100 

pA 

Positive Standby 

Supply Current 

+I(SBY) 

VEN = 0.8V 

1 

+25°C 

-200 

200 

pA 

NegativeStandby 

Supply Current 

-I(SBY) 

VEN = 0.8V 

1 

+25°C 

_1 

-100 

100 

pA 



Group A 



Group E, Subgroup 2 


Samples/5005 


Samples/5005 


Samples/5005 


Samples/5005 


Samples/5005 


1,2, 3, 7, 8A, 8B, 9,10,11 


1,2, 3,7, 8A. 8B, 9,10,11 
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HS-508ARH/883S 


Switching Waveforms 


ACCESS TIME 


VAH - 4 0 ADDRESS 

drive (va) 


OUTPUT A 
— -10 V 



ADDRESS 
DRIVE (VA) r 


BREAK-BEFORE-MAKE DELAY (tOPEN) 

A2r-- 

- INI O 

T Al IN2THRUIN7 -O-i 


St TT 50% 

OUTPUT 

- - O-^ 

GND 

— 



+4.0V ■ 


H U— 



■===■ 
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HS-508ARH/883S 


Schematic Diagrams 


ADDRESS INPUT BUFFER AND LEVEL SHIFTER 


OVERVOLTAGE 
PROTECTION I 



TTL REFERENCE aRCUIT 


LEVEL SHIFTER 





HI 


LEVEL 
SHIFTED 
' ADDRESS 
TO 

DECODE 

LEVEL 
SHIFTED 
. ADDRESS 
TO 

DECODE 


ADDRESS DECODER 


MULTIPLEX SVi^lTCH 




TO N- CHANNEL DEVICE OF THE SWITCH PAIR 
TO P- CHANNEL DEVICE OF THE SWITCH PAIR 


OVERVOLTAGE PROTECTION 



D6r^D7 D4r^D5l 
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HS-508ARH/883S 


Harris - Space Level Product Flow 

SEM - Traceable to Diffusion Method 2018 

Wafer Lot Acceptance Method 5007 

Internal Visual Inspection (Note 1) 

Gamma Radiation Assurance Tests Method 1019 

1 00% Nondestructive Bond Pull Method 2023 

Customer Pre-Cap Visual Inspection (Notes 1, 2) 

Temperature Cycling Method 1010 Condition C 

Constant Acceleration method 2001 Y1 30KG 

Particle Impact Noise Detection method 2020, 

Condition A 20G 

Marking and Serialization 

X-Ray Inspection Method 2012 

Initial Electrical Tests (TO) 

Static Burn-In 72 Hour, +125°C method 1015 Condition A 
Room Temperature Electrical Tests (T1) 

Burn-In Delta Calculation (T0-T1) 


PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Dynamic Burn-In 240 Hours, +125°C Method 1015 
Condition D 

Electrical Tests Subgroups 1,7,9 (T2) 

Burn-In Delta Calculation (TO - T2) 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Electrical Test +125°C. -55°C 

Alternate Group A Inspection Method 5005 

Fine and Gross Leak Tests Method 1014 

Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 

Group D Inspection (Notes 2, 4) Method 5005 

External Visual Inspection Method 2009 

Data Package Generation (Note 3) 


NOTES: 

1. Visual Inspection Is performed to MIL-STD-883 Method 2010, Condition A. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: Assembly Attributes (post seal) 

Test Attributes (includes Group A) -55°C, +25°C, +125®C 
Shippable Serial Number List 
Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data, DC Test and TELQV 
+25°C Initial Test 
+25°C Interim Test 1 
+25°C Interim Test 2 
+25°C Delta Over Bum-In 

4. Group B data package contains Attributes Data pulse Variables Data, DC Test and TE2HQV. Group D data package contains Attributes only. 






HS-508ARH/883S 


Metallization Topology 

DIE DIMENSIONS: 

83x108x 11 mils 

METALUZATION: 

* Type: Aluminum 
Thickness: 12.5I<A±2I<A 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA ± 1 kA 

DIE ATTACH: 

Material: Gold Eutectic 

Temperature: Side Braze DIP - 335°C (Max) 

Flatpack - 460°C (Max) 

WORST CASE CURRENT DENSITY: 

6.68e04 Amps/cm^ 

PROCESS: CMOS-DI 

Metallization Mask Layout 

HS-508ARH/883S 
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SEMICONDUCTOR 


HS-1840RH/883S 


December 1992 


Rad-Hard 16 Channel CMOS Analog 
Multiplexer with High-Z Analog Input Protection 


Features 

• This Circuit is Processed in Accordance to 
Mil-Std-883 and is Fully Conformant Under the 
Provisions of Paragraph 1.2.1. 

• Radiation Environment 

- Gamma Rate (t) 1x10^ RAD(Si)/s 

- Gamma Dose (y) 2x10^ RAD(Si) 

• Low Power Consumption 

• Fast Access Time 1000ns 

• High Anaiog input Impedance 500MQ 
During Power Loss (Open) 

• Dielectricaiiy Isoiated Device Islands 

• Excellent In Hi-Rel Redundant Systems 

• Break-Before<Make Switching 

• No Latch-Up 

Description 

The HS-1840RH/883S is a radiation hardened, 
monolithic 16 channel multiplexer constructed with the 
Harris Linear Dielectric isolation CMOS process. It is 
designed to provide a high input Impedance to the 
analog source if device power fails (open) or the 
analog signal voltage inadvertently exceeds the supply 
rails during powered operation. Excellent for use In 
redundant applications, since the secondary device 
can be operated in a standby unpowered mode 
affording no additional power drain. More significantly, 
a very high impedance exists between the active and 
inactive devices preventing any interaction. One of 
sixteen channel selection is controlled by a 4-bit binary 
address plus an Enable-inhibit input which conve¬ 
niently controls the ON/OFF operation of several 
multiplexers In a system. All digital inputs have 
electrostatic discharge protection. 

The HS-1840RH/883S has been specifically designed 
to meet exposure to radiation environments. It is 
available in a 28 pin Ceramic Sidebraze dual-in-line 
package and 28 pin Ceramic Flatpack. It Is guaranteed 
operational from -55°C to +125°C. 


Pinouts 

HS1-1840RH/883S 28 PIN CERAMIC SIDEBRAZE DIP 
CASE OUTLINE D-10,COMPLIANT TO MIL-M-38510 PACKAGE 
TOP VIEW 


+VS Li 
NC [7 
NC[? 
IN 16 \± 
IN 15 [7 
IN 14 [T 
IN 13 [7 
IN 12 [e 
IN 11 \± 
IN 10 |To 
IN9|iT 
GND[i 2 
(+5VS) VREF 01 
ADDR A3 Oi 


28] OUT 
^-VS 
^IN 8 
is] IN 7 
2^ IN 6 
^IN5 
^IN4 
^ IN3 
^IN2 

ii]lN1 

li] ENABLE 
ADDR AO 
iU ADDR A1 
iH ADDR A2 


HS9-1840RH/883S 28 PIN CERAMIC SIDEBRAZE FLATPACK 
CASE OUTLINE F-11A, COMPLIANT TO MIL-M-38510 PACKAGE 
TOP VIEW 


+VSC 
NCc 
NCc 
IN16C 
IN15C 
IN14C 
IN13C 
IN12C 
IN 11 c 
IN IOC 
IN9C 
GND c 
(+5VS) VREF C 
ADDR A3 C 




1 • 

2 

28 

27 

3 

26 

4 

25 

5 

24 

6 

23 

7 

22 

8 

21 

9 

20 

10 

19 

11 

18 

12 

17 

13 

16 

14 

15 


I OUT 
I -VS 
I INS 
I IN 7 
I IN 6 
I IN 5 
I IN 4 
I IN 3 
i IN 2 
I IN1 

I ENABLE 
I ADDR AO 
I ADDR A1 
I ADDR A2 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ . 


File Number 3022 
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Specifications HS-1840RH/883S 


Absolute Maximum Ratings 


Reliability information 


Supply Voltage Between Pins 1 and 27.+40V Thermal Resistance , 

+VSUPPLY to Ground..+20V 

-VSUPPLY to Ground..... .-20V 


VREFto Ground.. +20V ^ Total Power Dissipation*: 


Sidebraze Package. 83.1*C/W 19.rc/W 

Flatpack Package. 49.1°C/W 16.5°C/W 


Analog Input Overvoltage: 

+VS..+25V (Power On/OfO 


Sidebraze DIP Package.1600mW 

Ceramic Flatpack Package .1400mW 


-VS..-25V (Power On) ESD Classification...Class 1 

Digital Input Overvoltage: 

+VEN,+VA..VREF+4V 


For DIP Derate 20.4mW/°C above T^ = +95®C 
For Flatpack Derate 18.5mW/°C above T^ = +95°C 


-VEN, -VA.GND -4V 

Storage Temperature Range.-65°C to +150°C 

Junction Temperature.+175°C 

Lead Temperature (Soldering 10s)... .+275° 

CAUTION: Stresses above those listed in “Absolute Maximum Ratlngs“ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Supply Voltage (±VSUPPLY) ...±15V 

Operating Temperature Range.-55°C to +125°C 

VREF(Pln13)...+5V 


Logic Low Level (VAL).+0.8V 

Logic High Level (VAH).+4.0V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Guaranteed and 100% Tested. Unless Otherwise Specified: V- = -15V, V+ = +15V, VREF = +5V, VAH = +4.0V, VAL = 0.8V 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Analog Signal Range 

VS 


7,8A,8B 

-55°C, +25°C, 
+125°C 

-5 

+15 

B 

Input Leakage 

Current, Address, or 
Enable Pins 

lAH 

lAL 

Measure Inputs Sequentially 
Ground All Unused Pins 

VAL = 0.8V, VAH = 4.0V 

1,2, 3 

-55°C, +25°C, 
+125°C 

-1000 

1000 

nA 

Leakage Current Into 
the Source Terminal of 
an “Off" Switch 

+IS(OFF) 

VS = +10V, All Unused Inputs 
and Output = -10V, VEN = 4V 

1 

+25°C 

-10 

10 

nA 

2,3 

+125°C,-55°C 

-100 

100 

nA 

-IS(OFF) 

VS = -10V, All Unused Inputs, 
Output = +10V, VEN = 4V 

1 

+25°C 

-10 

10 

nA 

2,3 

+125°C, -55°C 

-100 

100 

nA 

Leakage Current into 
the Source Terminal of 
an “Or Switch With 
Power “Off" 

+IS(OFF) 
Power Off 

V+, V-, VREF, AO, A1, A2, A3,A4, 
EN = GND, Unused Inputs Tied to 
GND,VS = +25V 

1 

+25°C 

-50 

50 

nA 

2,3 

+125°C,-55°C 

-100 

100 

nA 

Leakage Current Into 
the Source Terminal of 
an “Off" Switch With 
Overvoltage Applied 

+IS(OFF) 

Overvoltage 

VS = +25V, VD = OV, VEN = 4V 
Air Unused Inputs Tied to GND 

1,2,3 

-55°C, +25°C, 
+125°C 

-1000 

1000 

nA 

-IS(OFF) 

Overvoltage 

VS = -25V, VD = OV, VEN = 4V All 
Unused Inputs Tied to GND 

1,2,3 

-55°C,+25°C, 

+125°C 

-1000 

1000 

nA 

Leakage Current Into 
the Drain Terminal of 
an “Off" Switch 

+ID(OFF) 

VD = +10V, VEN = 4V All Unused 
Inputs =-10V 

1 

+25°C 

-10 

10 

nA 

2,3 

+125°C, -55°C 

-100 

100 

nA 

-ID(OFF) 

VD = -10V, VEN = 4V All Unused 
Inputs = +10V 

1 

+25°C 

-10 

10 

nA 

2,3 

+125°C,-55°C 

-100 

100 

nA 

Leakage Current Into 
the Drain Terminal of 
an “Off" Switch With 
Overvoltage Applied 

+ID(OFF) 

Overvoltage 

VS = +25V, Measure VD, 

VEN = 4V, All Unused Inputs to 
GND 

1,2,3 

-55°C, +25°C, 
+125°C 

-1000 

1000 

nA 

-ID(OFF) 

Overvoltage 

VS =-25V, Measure VD, 

All Unused Inputs to GND 

1,2,3 

-55°C, +25°C, 
+125°C 

-1000 

1000 

nA 









































































































































Specifications HS-1840RH/883S 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

Device Guaranteed and 100% Tested. Unless Otherwise Specified: V- = -15V, V+ = +15V, VREF = +5V, VAH = +4.0V, VAL = 0.8V 


PARAMETER 

SYMBOL 

Leakage Current from 
an “On" Driver into the 
Switch (Drain & Source) 

+ID(ON) 


-ID(ON) 

Switch On Resistance 

+15V R(ON) 


-5V R(ON) 


+5V R{ON) 

Positive Supply 

Current 

l(+) 

Negative Supply 

Current 

l(-) 

Positive Standby 

Supply Current 

+ISBY 

Negative Standby 
Supply Current 

-ISBY 


CONDITIONS 


VS = +10V, VD = +10V, VEN = 
0.8V All unused inputs = -10V 


VS = -10V, VD = -10V, VEN = 
0.8V, All Unused Inputs = +10V 


VEN = 0.8V 


-5V R(ON) VS = -5V, ID = +1 mA, VEN = 0.8V 1,2,3 


GROUP A 

SUBGROUPS TEMPERATURE I MIN I MAX 


+125°C,-55°C -100 100 



+125°C,-55°C -100 100 


-55°C. +25°C, 50 1000 

+125°C 


-55°C. +25°C, 50 4000 

+125°C 


-55°C, +25°C, 50 2500 

+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, -0.5 

+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, -0.5 

+125°C 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Guaranteed and 100% Tested. Unless Otherwise Specified: V- = -15V, V+ = +15V, VREF = +5V, VAH = +4.0V, VAL = 0.8V 


+5V R{ON) VS = +5V, ID = -1mA, VEN = 0.8V 1, 2,3 


1.2,3 


VEN = 0.8V 1,2,3 






GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Break-Before-Make 

TD 

RL=1000Q, CL = 50pF 

9 

+25°C 

25 

- 

ns 

Time Delay 



10,11 

+125°C, -55°C 

5 

- 

ns 

Propagation Delay 

TON(A), 

RL=10KO,CL = 50pF 

9 

+25°C 

- 

600 

ns 

Times: Address Inputs 
to I/O Channels 

TOFF(A) 


10,11 

+125°C,-55°C 

- 

1000 

ns 

Enable to I/O 

TON(EN), 

RL=1000Q, CL = 50pF 

9 

+25°C 

- 

600 

ns 


TOFF(EN) 


10, 11 

+125°C,-55°C 

- 

1000 

ns 



TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Characterized At: V- = -15V, V+ = +15V, VREF = +5V, VAH = +4.0V, VAL = 0.8V, Unless Otherwise Specified 


PARAMETER 

SYMBOL 

Capacitance Address 
Input 

CA 

Capacitance Channel 
Input 

CS(OFF) 

Capacitance Channel 

CD(OFF) 

Output 

TOFF(EN) 

Off Isolation 

VISO 


CONDITIONS 


RL=1kO,VS = 3.0VRMS 


LIMITS 

NOTE TEMPERATURE MIN I MAX UNITS 


+25°C 


50 pF 


dB 


NOTE: 1. The parameters listed in Table 3 are controlled via design or process parameters and not directly tested. These parameters are 
characterized upon initial design and after major process and/or design changes. 
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Specifications HS‘1840RH/883S 


TABLE 4. POST 200K RAD(Si) ELECTRICAL CHARACTERISTICS 

Tested, per Mil-Std-883. Unless Otherwise Specified: V- = -15V, V+ = +15V, VREF = +5V, VAH = +4.5V, VAL = 0.5V 


PARAMETER 

SYMBOL 

Input Leakage Current, 
Address, or Enable Pins 

lAH 

lAL 

Leakage Current Into 
the Source Terminal of 

+IS(OFF) 

an “Off” Switch 

-IS{OFF) 

Leakage Current into 
the Source Terminal of 
an “Off” Switch With 
Power “Off” 

+IS(OFF) 
Power Off 

Leakage Current Into 
the Source Terminal of 

+IS(OFF) 

Overvoltage 

an “Off” Switch With 
Overvoltage Applied 

-IS(OFF) 

Overvoltage 

Leakage Current Into 
the Drain Terminal of 

+ID(OFF) 

an “Off” Switch 

-ID(OFF) 

Leakage Current Into 
the Drain Terminal of 
an “Off” Switch With 

+ID(OFF) 

Overvoltage 

Overvoltage Applied 

-ID(OFF) 

Overvoltage 

Leakage Current from 
an “On” Driver Into the 
Switch (Drain & Source) 

+ID(ON) 


-ID(ON) 

Switch On Resistance 

+15V R(ON) 


-5V R(ON) 


+5V R(ON) 

Positive Supply 

Current 

l(+) 

Negative Supply 

Current 

l(-) 

Positive Standby 

Supply Current 

+I(SBY) 

Negative Standby 
Supply Current 

-I(SBY) 

Make-Before-Break 
Time Delay 

TD 

Propagation Delay 
Times: Adress Inputs 
to I/O Channels 

TON (A) 
TOFF (A) 

Enable to I/O 

TON (EN) 
TOFF (EN) 



GROUP A 

CONDITIONS 

SUBGROUPS 


Measure Inputs Sequentially, 
Ground All Unused Pins 


VS = +10V, All Unused Inputs & 
Output = -10V, VEN = 4.5V 


VS = -10V, All Unused Inputs & 
Output = +10V, VEN = 4.5V 


V+, V-, VREF, AO, A1, A2, A3, A4, 
EN = GND, Unused Inputs Tied to 
GND, VS = +25V 


VS = +25V, VD=0V, VEN=4.5V 
Ail Unused Inputs Tied to GND 


VS = -25V, VD=0V, VEN=4.5V 
Ali Unused Inputs Tied to GND 


VD = +10V, VEN = 4.5V 
All Unused Inputs = -10V 


VD = -10V, VEN = 4.5V 
All Unused Inputs = +10V 


VS = +25V, Measure VD, 
VEN = 4.5V 

All Unused Inputs to GND 


VS = -25V, Measure VD, 
VEN = 4.5V 

All Unused Inputs to GND 


VS=:+10V, VD = +10V, 
VEN = 0.5V 

All Unused Inputs = -10V 


VS =-10V, VD = -10V, 
VEN = 0.5V 

All Unused Inputs = +10V 


VS = +15V, ID = -1 mA, VEN = 0.5V 


VS = -5V, ID = +1 mA, VEN = 0.5V 


VS = +5V, ID = -1 mA, VEN = 0.5V 


VEN = 0.5V 







RL = 1000Q, CL = 50pf 


RL=10KO,CL = 50pf 


RL =10000, CL = 50pf 




LIMITS 


TEMPERATURE 

MIN 

MAX 

UNITS 

+25°C 

-1000 

1000 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-1500 

1500 

nA 

+25°C 

-1500 

1500 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-1000 

1000 

nA 

+25°C 

-1000 

1000 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-100 

100 

nA 

+25°C 

50 

1000 

Q 

+25°C 

50 

4000 

Q 

+25°C 

50 

2500 

n 

+25°C 

- 

0.50 

mA 

+25°C 

-0.50 

- 

mA 

+25°C 

- 

0.50 

mA 

+25°C 

-0.50 

‘ 

mA 

+25°C 

5 

- 

ns 

-»-25°C 

■ 

3000 

ns 

+25°C 

- 

3000 

ns 



















































































































































Specifications HS-1840RH/883S 


TABLE 5. DC POST BURN-IN DELTA ELECTRICAL CHARACTERISTICS 

Guaranteed, per Mil-Std-883, Method 1019. Unless Otherwise Specified: V- = -15V, V+ = +15V, VREF = +5V, VAH = 44.0V, VAL = 0.8V 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Input Leakage Current, 
Address, or Enable 

Pins 

lAH 

lAL 

Measure Inputs Sequentially, 
Ground All Unused Pins 

1 

425®C 

-100 

100 

nA 

Leakage Current Into 
the Source Terminal of 
an “Off* Switch 

4IS(0FF) 

VS = 4l0V, All Unused Inputs & 
Output =-10V, VEN = 4.0V 

1 

425°C 

-20 

20 

nA 

-IS(OFF) 

VS = -10V, All Unused Inputs & 
Output = 4l0V, VEN = 4.0V 

1 

425°C 

-20 

20 

nA 

Leakage Current Into 
the Drain Terminal of 
an “Off Switch 

4lD(0FF) 

VD = 4l0V, VEN = 4.0V 

All Unused Inputs = -10V 

1 

425°C 

-20 

20 

nA 

-ID(OFF) 

VD = -10V, VEN = 4.0V 

All Unused Inputs = 4l0V 

1 

425°C 

-20 

20 

nA 

Leakage Current from 
an “On* Driver into the 
Switch (Drain & Source) 

+ ID(ON) 

VS = 4l0V, VD = 4l0V, 

VEN = 0.8V 

All Unused Inputs = -10V 

1 

425®C 

-20 

20 

nA 

-ID(ON) 

VS =-10V, VD = -10V, 

VEN = 0.8V 

All Unused Inputs = 4 IOV 

1 

425°C 

-20 

20 

nA 

Switch On Resistance 

+15V R(ON) 

VS = 4l5V, 10 =-1mA, 

VEN = 0.8V 

1 

425°C 

-150 

150 

Q 

-5V R(ON) 

VS = -5V, ID = 41mA, 

VEN = 0.8V 

1 

425°C 

-250 

250 

n 

Positive Supply 

Current 

l(+) 

VEN = 0.8V 

1 

425°C 

-50 

50 

pA 

Negative Supply 

Current 

!(•) 

VEN = 0.8V 

1 

425°C 

-50 

50 

pA 

Positive Standby 

Supply Current 

4ISBY 

VEN = 4.0V 

1 

425°C 

-50 

50 

pA 

Negative Standby 
Supply Current 

-ISBY 

VEN = 4.0V 

1 

425°C 

-50 

50 

pA 


TABLES. APPLICABLE SUBGROUPS 



































































































































HS-1840RH/883S 


Performance Characteristics and Test Circuits 

ACCESS TIME vs. LOGIC LEVEL (HIGH) 



BREAK-BEFORE-MAKE DELAY (tOPEN) 



ENABLE DELAY (tON(EN), tOFF(EN)) 
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HS-1840RH/8a3S 


Burn-ln/Life Test Circuits 



DYNAMIC BURN-IN AND LIFE TEST CIRCUIT 

NOTES: 

VS+ = +15.5V ± 0.5V, VS- = -15.5V ± 0.5V 
R = 1kn±5% 

Cl = C2 = 0.01 |iF ± 10%, 1 each per socket, minimum 

D1 = D2 = 1N4002,1 each per board, minimum 

Input Signals: square wave, 50% duty cycle, OV to 15V peak ± 10% 

FI = 100kHz; F2 = FI/2; F3 = FI/4; F4 = FI/ 8 ; F5 = FI/16 


STATIC BURN-IN TEST CIRCUIT 

NOTES: 

R = 1kn±5%, V 4 W 

Cl = C2 = 0.01 pF minimum, 1 each per socket, minimum 
VS+ = 15.5V ± 0.5V, VS- = -15.5V ± 0.5V, VR = 15.5 ± 0.5V 


1. The Above Test Circuits are Utilized for All Package Types 

2. The Dynamic Test Circuit is Utilized for All Life Testing 
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HS-1840RH/883S 


Schematic Diagrams 


ADDRESS INPUT BUFFER AND LEVEL SHIFTER 


LEVEL SHIFTER 


OVERVOLTAGE { , 

PROTECTION JJ UlJ 111 


■■■ 




LEVEL 
SHIFTED 
^ ADDRESS 
TO 

DECODE 

LEVEL 
SHIFTED 
. ADDRESS 
TO 

DECODE 


ADDRESS DECODER 


MULTIPLEX SWITCH 
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HS-1840RH/883S 


Harris • Space Level Product Flow 


SEM - Traceable to Diffusion Method 2018 

Wafer Lot Acceptance Method 5007 

Internal Visual Inspection (Note 1) 

Gamma Radiation Assurance Tests Method 1019 

100% Nondestructive Bond Pull Method 2023 

Customer Pre-Cap Visual Inspection (Notes 1, 2) 

Temperature Cycling Method 1010 Condition C 

Constant Acceleration method 2001 Y1 30KG 

Particle Impact Noise Detection method 2020, 

Condition A 20G 

Marking and Serialization 

X-Ray Inspection Method 2012 

Initial Electrical Tests (TO) 

Static Burn-In 72 Hour, -^125°C method 1015 Condition A 
Room Temperature Electrical Tests (T1) 

Burn-In Delta Calculation (T0-T1) 


PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Dynamic Burn-In 240 Hours, +125°C Method 1015 
Condition D 

Electrical Tests Subgroups 1, 7, 9 (T2) 

Burn-In Delta Calculation (TO - T2) 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Electrical Test -i-l 25°C, -55°C 

Alternate Group A Inspection Method 5005 

Fine and Gross Leak Tests Method 1014 

Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 

Group D Inspection (Notes 2, 4) Method 5005 

External Visual Inspection Method 2009 

Data Package Generation (Note 3) 



1. Visual Inspection is performed to MIL-STD-883 Method 2010, Condition A. 

2 . These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: Assembly Attributes (post seal) 

Test Attributes (includes Group A) -55°C, +25®C, +125°C 
Shippable Serial Number List 
Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data, DC Test and TELQV 
+25°C Initial Test 
+25°C Interim Test 1 
+25°C Interim Test 2 
+25°C Delta Over Bum-In 

4. Group B data package contains Attributes Data pulse Variables Data, DC Test and TE2HQV. Group D data package contains Attributes only. 
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HS-1840RH/883S 


Metallization Topology 

DIE DIMENSIONS: 

110x159x11mils 

METALUZATION: 

Type: Al 

Thickness: 12.5kA ± 2kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA ± 1kA 

DIE ATTACH: 

Material: Gold Eutectic 

Temperature: Sidebrazed Ceramic DIP - 460°C (Max) 

Flatpack - 460°C (Max) 

WORST CASE CURRENT DENSITY: 1.90e04A/cm2 
LEAD TEMPERATURE (10 Seconds Soldering): <275^0 
PROCESS: CMOS-DI 

Metallization Mask Layout 

HS-1840RHy883S 








SEMICONDUCTOR 


December 1992 


HS-302RH/883S, HS-303RH/883S 
HS-306RH/883S, HS-307RH/883S 
HS‘384RH/883S, HS-390RH/883S 

Radiation Hardened 
CMOS Analog Switches 


Features 

• This Circuit Is Processed in Accordance to Mil-Std- 
883 and is Fully Conformant Under the Provisions 
of Paragraph 1.2.1. 

• Radiation Hardened 

- Functional Total Dose Exceeds 1x10^ RAD Si 

• Pin for Pin Compatible with Harris HI-3XX Series 
Analog Switches 

• Analog Signal Range 15V 

• Low Leakage 

• Low Ron 

• No Latch Up 

• Versions for 5V and 15V Digital Systems 

• Low Operating Power 

• Military Temperature Range -55°C to +125°C 

Applications 

• Sample and Hold i.e. Low Leakage Switching 

• Op Amp Gain Switching i.e. Low ON Resistance 

• Switched Capacitor Filters 

• Low Level Switching Circuits 

• Satellites 

• Nuclear Reactor Controls 

• Military Environments 


Description 

The HS-3XXRH/883S family of analog switches are monolithic 
devices fabricated using Radiation Hardened CMOS technol¬ 
ogy and the Harris dielectric isolation process for latch-up free 
operation, improved total dose hardness is obtained by layout 
(thin oxide tabs extending to a channel stop) and processing 
(hardened gate oxide). These switches offer low-resistance 
switching performance for analog voltages up to the supply 
rails. “ON” resistance Is low and stays reasonably constant over 
the full range of operating voltage and current. “ON” resistance 
also stays reasonably constant when exposed to radiation, 
being typically 300 pre-rad and 350 post 100K RAD-Si. All 
devices provide break-before-make switching. 

The 6 devices In this switch series are differentiated by type of 
switch action, pinout and digital logic levels. The HS-302/303/ 
384/390RH/883S switches have 5V digital inputs while the HS- 
306/307RH/883S switches have 15V digital inputs. All devices 
are available in ceramic DIP packages. The HS-3XXRH/883S 
switches can directly replace the Hi-3XX series devices. 

Functional Diagram 



Pinouts (Switch States are for Logic “1" Inputs) TOP VIEWS 


DUAL DPST 
HS-302RH/883S 
HS-306RH/883S 



SWITCH 1 - 4 


OFF 


ON 


DUAL SPDT 
HS-303RH/883S 
HS-307RH/883S 




DUAL DPST 
HS-384RH/883S 



SW1 

SW2 

SW3 

SW4 

OFF 

ON 

ON 

OFF 



SWITCH 1 - 4 


OFF 


ON 


DUAL SPDT 
HS-390RH/883S 




SW1 

SW2 

SW3 

SW4 


OFF 

ON 


ON 

OFF 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ « 
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Specifications HS-3XXRH/883S 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage Between V+ and V-. 

... 444V 

Thermal Resistance 

0ja 

®ic 

24.3‘^C/W 

+VSUPPLY to Ground.. 

.+22V 

14 Lead DIP. 

85.5^C/W 

-VSUPPLYto Ground. 

.-22V 

14 Lead Flatpack. 

85.0°C/W 

11.5°C/W 

Analog Input Overvoltages: 


16 Lead DIP. 

85.5°C/W 

24.3°C/W 

+VS. 

.4VSUPPLY4-1.5V 

16 Lead Flatpack. 

85.0°C/W 

11.5°C/W 

-VS.. 

.-VSUPPLY-1.5V 

Transistor Count.. 


.80 

Digital Input Overvoltage: 


Total Power Dissipation: 



+VA... 

.4VSUPPLY 44V 

14 Pin.. 


... 588mW 

-VA.. 

.-VSUPPLY -4V 

16 Pin. 


,.. 685mW 

Peak Current, S or D Pulsed at 1ms, 

10% Duty Cycle Max.. .40mA 

ESD Classification... 


,.. Class 1 

Continuous Current. 

...10mA 




Storage Temperature Range. 

.-65°C to 4l50°C 




Junction Temperature. 

.4-175°C 




Lead Temperature (soldering 10s) .. 

.^4300°C 




CAUTION: Stresses above those listed in 

“Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 

1 of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 



Operating Conditions 





Operating Supply Voltage (± VSupply)..±15V 

Operating Temperature Range. 

.-55°Ct0 4l25°C 

TABLE 1. HS-302RH/303RH/384RH/390RH/883S DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Guaranteed and 100% Tested. Unless Otherwise Specified: V- 

= -15V, V4 = 4l5V, VAH = 44.0V, VAL = 0.8V 




PARAMETER 


“Switch On" Resistance 


Leakage Current Into the 
Source Terminal of an 
“Off Switch 


Leakage Current into the 
Drain Terminal of an “Off 
Switch 


Leakage Current from an 
“On” Driver Into the Switch 
(Drain & Source) 


Low Level Input Address 
Current 


High Level Input Address 
Current 


Positive Supply Current 



+IS(OFF) VS = +14V, VD = -14V, 
S1/S2/S3/S4 


VS =-14V, VD = +14V, 
S1/S2/S3/S4 


VS =-14V, VD = +14V. 
S1/S2/S3/S4 


VS = +14V, VD = -14V, 
S1/S2/S3/S4 


VS = VD = +14V, S1/S2/S3/S4 


VS = VD = -14V, S1/S2/S3/S4 



All Channels VA = 0.8V 


All Channels VA = 4.0V 


All Channels VA = 0.8V 


VA1 =0V, VA2 = 4.0V and 
VA1 = 4.0V, VA2 = OV 


GROUP A 

SUBGROUPS TEMPERATURE 


+25°C 


-55°C to +125°C 


+25°C 


-55°C to +125°C 


+25®C 


-55°C to +125°C 


+25°C 


-55°C to +125°C 


+25°C 


-55°C to +125°C 


+25°C 


-55°C to +125°C 


+25°C 


-55°C to +125°C 


+25°C 


-55°CtO +125°C 


+25°C 


-55®C to +125®C 


+25°C 


-55°C to +125°C 


+25°C 


-55°C to +125°C 


+25°C 


-55°C to +125°C 
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Specifications HS-3XXRH/883S 


TABLE 1. HS-302RH/303RH/384RH/390RH/883S DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Guaranteed and 100% Tested. Unless Otherwise Specified: V- = -15V, V+ = +15V, VAH = +4.0V, VAL = 0.8V (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Negative Supply Current 

l(-) 

All Channels VA = 0.8V 

1 

+25°C 

-10 

- 


2,3 

-55°C to +125°C 

-100 

- 

pA 

VA1 = OV, VA2 = 4.0V and 

VA1 = 4.0V, VA2 = OV 

1 

+25°C 

-10 

- 

pA 

2,3 

-55°C to +125^0 

-100 

- 

pA 


TABLE 1. HS-306RH/307RH/883S DC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Guaranteed and 100% Tested. Unless Otherwise Specified: V- = -15V, V+ = +15V, VAH = +11 .OV, VAL = 3.5V 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

“Switch On” Resistance 

+RDS 

VD = 10V, IS =-10mA, 
S1/S2/S3/S4 

1 

+25°C 

- 

50 

Cl 

2,3 

-55°C to +125°C 

■ - . 

75 

Cl 

+RDS 

VD = -10V, IS = 10mA, 
S1/S2/S3/S4 

1 

+25°C 

- 

50 

Cl 

2,3 

-55°Cto+125°C 

- 

75 

Cl 

Leakage Current Into the 
Source Terminal of an 
“Ofr Switch 

+IS(OFF) 

VS = +14V, VD = -14V, 
S1/S2/S3/S4 

1 

+25°C 

-2 

2 

hA 

2,3 

-55°C to +125°C 

-100 

100 

nA 

-IS(OFF) 

VS = -14V, VD=:+14V, 
S1/S2/S3/S4 

1 

+25°C 

-2 

2 

nA 

2,3 

-55°C to +125°C 

-100 

100 

nA 

Leakage Current into the 
Drain Terminal of an “Off 
Switch 

+ID(OFF) 

VS =-14V, VD = +14V, 
S1/S2/S3/S4 

1 

+25®C 

-2 

2 

nA 

2,3 

-55^C to +125®C 

-100 

100 

nA 

-ID(OFF) 

VS = +14V, VD = -14V, 
S1/S2/S3/S4 

1 

+25°C 

-2 

2 

nA 

2,3 

-55®C to +125°C 

-100 

100 

nA 

Leakage Current from an 
“On” Driver Into the Switch 
(Drain and Source) 

+ID(ON) 

VS = VD = +14V, S1/S2/S3/S4 

1 

+25°C 

-2 

2 

nA 

2,3 

-55°C to +125°C 

-100 

100 

nA 

-ID{ON) 

VS = VD = -14V, S1/S2/S3/S4 

1 

+25°C 

-2 

2 

nA 

2,3 

-55°C to +125°C 

-100 

100 

nA 

Low Level Input Address 
Current 

lAL 

All Channels VA = 3.5V 

1 

+25°C 

-1 

1 

pA 

1,2 

-55°C to +125®C 

-1 

1 

pA 

High Level Input Address 
Current 

lAH 

All Channels VA = 11V 

1 

+25°C 

-1 

1 

pA 

1,2 

-55°C to +125°C 

n 

1 

pA 

Positive Supply Current 

l(+) 

All Channels VA = OV 

1 

+25°C 

- 

10 

pA 

2,3 

-55°C to +125°C 

- 

100 

pA 

All Channels VA = 15V 

1 

+25°C 

- 

10 

pA 

2,3 

-55°C to +125°C 

- 

100 

pA 

Negative Supply Current 

l(-) 

All Channels VA = 0V 

1 

+25°C 

-10 

- 

pA 

2,3 

-55°C to +125°C 

-100 

- 

pA 

All Channels VA = 15V 

1 

+25®C 

-10 

- 

pA 

2,3 

-55°C to +125°C 

-100 

- 

pA 



























































































































































































Specifications HS-3XXRH/883S 


TABLE 2. HS>302RH/303RH/384RH/390RH/883S AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Guaranteed and 100% Tested. Unless Othenwise Specified: V- = -15V, V+ = +15V, VAH = +4.0V, VAL = OV 





GROUP A 


1 LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 


MAX 

UNITS 

Break-Before-Make Time 

/LJC OAODLJ P 

TOPEN 

RL = 300Q,CL = 33pF, 

VS = 4-3V,VAH = 5V 

9 

4-25°C 

30 

150 

ns 

iJ0ld.y (Mo"o0oriM & 

390RH Only) 


10,11 

-55°C to 4-125°C 

- 

300 

ns 

Switch Turn “On" Time 

TON 

RL = 300n,CL = 33pF, 

VS = +3V 

9 

4-25°C 

- 

300 

ns 



10, 11 

-55°C to 4-125°C 

- 

500 

ns 

Switch Turn “Off Time 

TOFF 

RL = 300a CL = 33pF, 

VS = 4-3V 

9 

4-25°C 

- 

250 

ns 



10,11 

-55°C to 4-125°C 

- 

450 

ns 


TABLE 2. HS-306RH/307RH/883S A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested. Unless Otherwise Specified: V- = -15V, V+ = +15V, VAH = +15.0V, VAL = OV 





GROUP A 


I LIMITS I 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Break-Before-Make Time 

r\/s\^\i /UQ 0A7OUI OnItA 

TOPEN 

RL = 300a CL = 33pF, 

VS = -I-3V 

9 

4-25°C I 

30 

150 

ns 

UQiay ^no-oU/rin wnly; 


10,11 

-55°C to 4-125°C 

- 

300 

ns 

Switch Turn “On" Time 

TON 

RL = 300Q, CL = 33pF, 

VS = 4-3V 

9 

4-25°C 

- 

300 

ns 



10,11 

-55°C to-f125°C 

- 

500 

ns 

Switch Turn “Off" Time 

TOFF 

RL = 300Q, CL=:33pF, 

VS = 4-3V 

9 

4-25°C 

- 

250 

ns 



10,11 

-55°C to 4-125°C 

- 

450 

ns 


TABLE 3. HS-302RH/303RH/306RH/307RH/384RHy390RHy883S ELECTRICAL PERFORMANCE CHARACTERISTICS (NOTE 1) 

Unless aherwise Specified: HS-302RH/303RH/384RH/390RH/883S V- = -15V, V+ = +15V, VAH = 44.0V, VAL = OV 
HS-306RH/307RH/883S V- = -15V, V4- = 4-1 5V, VAH = 4-1 5.0V, VAL = OV 


PARAMETER 


Switch Input Capacitance 


Driver Input Capacitance 


Switch Output 


Off Isolation 


Crosstalk 


Charge Transfer 



CONDITIONS 


CIS(OFF) Measured Source to GND 


VA = 0V 


VA = 15V 


Measured Drain to GND 


VGEN = 1Vp-p,f = 1MHz 


VGEN = 1Vp-p,f = 1MHz 


VS = GND, CL = 0.01pF 



TEMPERATURE 


4-25°C 


4-25°C 


-«-25°C 


4-25°C 


4-25°C 


4-25°C 


4-25°C 



NOTE: 1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These 
parameters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by char¬ 
acterization based upon data from multiple production runs which reflect lot to lot and within lot variation. 
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Specifications HS-3XXRH/883S 


TABLE 4. HS-302RH/303RHy384RH/390RH/883S DC POST 100K RAD (SI) ELECTRICAL CHARACTERISTICS 
Tested Per MiI-Std-883. Unless Otherwise Specified: HS-302RH/303RH/384RhV390RH/883S V- = -15V, V+ = +15V, VAH = +4.0V, VAL = 0.8V 

HS-306RH/307RH/883S V- = -15V, V+ = +15V, VAH = +11.0V, VAL = 3.5V 

I I \ I \ LIMITS I 


PARAMETER 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

“Switch On* Resistance 

-i-RDS 

VD = 10V, IS = -10mA, S1/S2/S3/S4 

4-25°C 

- 

60 

Q 


-RDS 

VD = -10V, IS = 10mA, S1/S2/S3/S4 

^■25°C 

- 

60 

Q 

Leakage Current Into the Source 

+IS(OFF) 

VS = +14V, VD = -14V, S1/S2/S3/S4 

4-25°C 

-100 

100 

nA 

Terminal of an “Off Switch 

-IS(OFF) 

VS = -14V, VD = +14V, S1/S2/S3/S4 

4-25°C 

-100 

100 

nA 

Leakage Current into the Drain 

+ID(OFF) 

VS = -14V, VD = +14V, S1/S2/S3/S4 

4-25®C 

-100 

100 

nA 

Terminal of an “Off Switch 

-ID(OFF) 

VS = +14V, VD = -14V, S1/S2/S3/S4 

+25°C 

-100 

100 

nA 

Leakage Current from an “On" 

-ID(ON) 

VS = VD -»-14V, S1/S2/S3/S4 

+25°C 

-100 

100 

nA 

Driver Into the Switch (Drain & 
Source) 

-ID(ON) 

VS = VD = -14V, S1/S2/S3/S4 

4-25°C 

-100 

100 

nA 

Positive Supply Current 

l(+) 

All Channels VA = 0.8V 

4-25°C 

- 

100 

pA 



VA1 = OV, VA2 = 4.0V and 

VA1 = 4.0V, VA2 = OV 

4-25°C 

- 

1 

mA 

Negative Supply Current 

l(-) 

All Channels VA = 0.8V 

4-25°C 

-100 

- 

pA 



VA1 = OV, VA2 = 4.0V and 

VA1 =4.0V, VA2 = 0V 

4-25°C 


- 

pA 

High Level Address Current 

lAH 

All Channels High 

4-25°C 

-1 

4-1 

pA 

Low Level Address Current 

lAL 

All Channels Low 

+25°C 

-1 

4-1 

pA 

Break-Before-Make Time Delay 

TOPEN 

RL = 3000, CL = 33pf, VS = -»-3V 

+25°C 

2 

300 

ns 

(HS-303RH/883S and HS390RH/883S 
Only) 


(Note 1) 





Switch Turn-On Time 

TON 

RL = 3000, CL=33pf, VS = 43V (Note 1) 

+25°C 


500 

ns 

Switch Turn-Off Time 

TOFF 

RL = 3000, CL = 33pf, VS = +3V (Note 1) 

+25°C 

- 

450 

ns 


NOTE; 1. VAL = OV; VAH = 4.0V 


TABLE 4. HS-306/307RHy883S DC POST 100K RAD (SI) ELECTRICAL CHARACTERISTICS 
Tested Per Mil-Std-883. Unless Otherwise Specified: HS-306RH/307RH/883S V- = -15V, V+ = +15V, VAH = +11 .OV, VAL = 3.5V 

I r~ I ~ I 1 LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

“Switch On" Resistance 

4-RDS 

VD = 10V, IS = -10mA, S1/S2/S3/S4 

4-25°C 

- 

60 

Q 


-RDS 

VD = -10V, IS = 10mA, S1/S2/S3/S4 

4-25°C 

- 

60 

Q 

Leakage Current Into the Source 

-hIS(OFF) 

VS = -J-UV, VD = -14V, S1/S2/S3/S4 

4-25°C 

-100 

100 

nA 

Terminal of an “Off Switch 

-IS(OFF) 

VS = -14V, VD = 4-14V, S1/S2/S3/S4 

4-25°C 

-100 

100 

nA 

Leakage Current into the Drain 

4-ID(0FF) 

VS = -14V, VD = 4-14V, S1/S2/S3/S4 

+25°C 

-100 

100 

nA 

Terminal of an “Off Switch 

-ID(OFF) 

VS = 4-14V, VD = -14V, S1/S2/S3/S4 

4-25°C 

-100 

100 

nA 

Leakage Current from an “On" 

-ID(ON) 

VS = VD = 4-14V, S1/S2/S3/S4 

4-25°C 

-100 

100 

nA 

Driver Into the Switch (Drain & 
Source) 

-ID(ON) 

VS = VD = -14V, S1/S2/S3/S4 

-i-25°C 

-100 

100 

nA 

Positive Supply Current 

l(+) 

All Channels VA = OV 

4-25°C 

- 

100 

pA 



All Channels VA= 15V 

4-25°C 

- 

1 

mA 

Negative Supply Current 

l(-) 

All Channels VA = OV 

-f25°C 

-100 

- 

pA 


1 

All Channels VA = 15V 

-i-25°C 

-100 

- 

pA 























































































































































































Specifications HS-3XXRH/883S 


TABLE 4. HS-306/307RH/883S DC POST 100K RAD (SI) ELECTRICAL CHARACTERISTICS 

Tested Per Mil-Std-883. Unless Otherwise Specified: HS-306RH/307RH/883S V- = -15V, V+ = +15V, VAH = +11.0V, VAL = 3.5V 


PARAMETER 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

High Level Address Current 

lAH 

All Channels High 

+25°C 

-1 

+1 

ma 

Low Level Address Current 

lAL 

All Channels Low 

+25°C 

-1 

+1 

pA 

Break-Before-Make Time Delay 
(HS-307RH/883S Only) 

TOPEN 

RL = 300Q, CL = 33pf, VS = +3V 
(Note 1) 

+25°C 

2 

300 

ns 

Switch Turn-On Time 

TON 

RL = 300Q, CL = 33pf, VS = +3V 
(Note 1) 

+25°C 

- 

500 

ns 

Switch Turn-Off Time 

TOFF 

RL = 300Q, CL = 33pf, VS = +3V 
(Note 1) 

+25®C 

- 

450 

ns 


NOTE: 1. VAL = OV; VAH = 15V 


TABLE 5. HS-302RH/303RHy384RHy390RH/883S DC POST BURN-IN DELTA ELECTRICAL CHARACTERISTICS 
Guaranteed, Per Mil-Std-883. Unless Otherwise Specified: V- = -15V, V+ = +15V, VAH = +4.0V, VAL = 0.8V 





GROUP A 

PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 


“Switch On” Resistance +RDS VD = 10V, IS = -10mA, 

S1/S2/S3/S4 

-RDS VD = -10V, IS = 10mA, 
S1/S2/S3/S4 


Leakage Current Into the +IS(OFF) VS =+14V, VD =-14V, 


Source Terminal of an 
“Ofr Switch 


S1/S2/S3/S4 


-IS(OFF) VS = -14V, VD = +14V, 
S1/S2/S3/S4 


Leakage Current into the +ID(OFF) VS =-14V, VD =+14V, 


Drain Terminal of an “Off 
Switch 


Leakage Current from an 
“On" Driver Into the Switch 
(Drain & Source) 


Low Level Input Address 
Current 


High Level Input Address 
Current 


Positive Supply Current 


Negative Supply Current 


S1/S2/S3/S4 


-ID(OFF) VS = +14V, VD = -14V, 
S1/S2/S3/S4 


+ID(ON) VS = VD = +14V, S1/S2/S3/S4 


-ID(ON) VS = VD = -14V, S1/S2/S3/S4 


All Channels VA = 0.8V 


All Channels VA = 4.0V 


All Channels VA = 0.8V 


VA1 = OV, VA2 = 4.0V and 
VA1 = 4.0V, VA2 = OV 


All Channels VA = 0.8V 


VA1 = OV, VA2 = 4.0V and 
VA1 = 4.0V, VA2 = OV 




LIMITS 


TEMPERATURE 

MIN 

MAX 

UNITS 

+25°C 

-5 

5 

n 

+25°C 

-5 

5 

n 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-1 

1 

pA 

+25°C 

-0.1 

0.1 

mA 

+25®C 

-1 

1 

pA 

+25°C 

■ 

■ 

pA 
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HS-3XXRH/883S 


TABLE 5. 

Guaranteed, Per Mil"Std-883. 


HS-306RH/307RH/883S DC POST BURN-IN DELTA ELECTRICAL CHARACTERISTICS 
Unless Otherwise Specified: V- = -15V, V+ = +15V, VAH = +11.0V, VAL = 3.5V 


PARAMETER 

SYMBOL 

CONDITIONS 

“Switch On* Resistance 

+RDS 

VD=10V,IS = -10mA, 
S1/S2/S3/S4 


-RDS 

VD = -10V, IS = 10mA, 
S1/S2/S3/S4 

Leakage Current Into the 
Source Terminal of an 

+IS(OFF) 

VS = +14V, VD=:-14V„ 
S1/S2/S3/S4 

“Off Switch 

-IS(OFF) 

VS = -14V, VD = +14V, 
S1/S2/S3/S4 

Leakage Current Into the 
Drain Terminal of an “Off 

+ID(OFF) 

VS =-14V, VD :=+14V, 
S1/S2/S3/S4 

Switch 

-ID(OFF) 

VS = +14V, VD = -14V, 
S1/S2/S3/S4 

Leakage Current from an 

+ID(ON) 

VS = VD = +14V, S1/S2/S3/S4 

“On" Driver Into the Switch 
(Drain & Source) 

-ID(ON) 

VS = VD = -14V, S1/S2/S3/S4 

Low Level Input Address 
Current 

lAL 

All Channels VA = 3.5V 

High Level Input Address 
Current 

lAH 

All Channels VA = 11V 

Positive Supply Current 

l(+) 

All Channels VA = OV 



All Channels VA = 15V 

Negative Supply Current 

l(-) 

All Channels VA = OV 



All Channels VA = 15V 


TEMPERATURE 

MIN 

MAX 

UNITS 

,+25°C 

-5 

5 


+25°C 

-5 

5 

Q 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-2 

2 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-100 

100 

nA 

+25°C 

-1 

1 

pA 

+25°C 

-1 

1 

pA 

+25°C 

-1 

1 

pA 

+25°C 

-1 

1 

pA 


TABLE 6. HS-302RH/303RH/306RH/307RH/384RH/390RH/883S APPLICABLE SUBGROUPS 


MIL-STD-883 TEST REQUIREMENTS 


Interim Electrical Parameters (Method 5004) 


Final Electrical Test Parameters (Method 5004) 


Group A Test Requirements (Method 5005) 


Group B5 End-Point Electrical Parameters (Method 5005) 
(Class S Only) 


Group B6 End-Point Electrical Parameters (Method 5005) 
(Class S Only) 


Group C End-Point Electrical Parameters (Method 5005) 
(Class B Only) 


Group D End-Point Electrical Parameters (Method 5005) 


Group E2 End-Point Electrical Parameters (Method 5005) 


NOTES: 

1. PDA applies to subgroup 1 and delta limits. 

2. Subgroups 1,2, 3 are datalogged; 9,10 & 11 are go-no-go tests, 

3. Endpoints are datalogged pre- and post-irradiation testing. 


GROUP A SUBGROUPS PER METHOD 5005 (SEE TABLES 1 & 2) 


1,2,3, 9,10,11 (Notel) 
7,8A, 8B (Functional Tests) 


1,2, 3, 7, 8A, 8B, 9,10,11 


1,2,3,9,10,11 (Note2) 



1,7 (Note 3) 
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HS-302RH/303RH/306RH/307RH/384RH/390RH/883S 



STATIC CONFIGURATION 
HS-302RH/303RH/306RH/307RH/883S 

R = 10KO ± 5%, 1/4W (4 per position) 

C = 0.01 pF minimum (per position) or 0.1 pF minimum per row 
D = IN4002 (or equivalent) 

+V = +15.5V ± 0.5V, -V = -15.5V ± 0.5V 
VA +15.5V ± 0.5V for 306RH/307RH 
VA =r +5.5V ± 0.5V for 302RH/303RH 


STATIC CONFIGURATION 
HS-384RH/390RH/883S 

R = 10KO ± 5%, 1/4W (4 per position) 

C = 0.01 pF minimum (per position) or 0.1 pF minimum per row 
D = IN4002 (or equivalent) 

+V = +15.5V ± 0.5V, -V = -15.5V ± 0.5V 
VA = +5.5V±0.5V 



DYNAMIC CONFIGURATION 
HS-302RHy303RH/883S 

R = 10KO ± 5%, 1/4W (4 per position) 

C = 0.01 pF minimum (per position) or 0.1 pF minimum per row 
D = IN4002 (or equivalent) 

F = 100kHz square wave, 50% duty cycle, 

VL= 0.8V, VH = 5.5V 
+V = +15.5V ± 0.5V, -V = -15.5V ± 0.5V 


DYNAMIC CONFIGURATION 
HS-306RH/307RH/883S 

R = lOKn ± 5%, 1/4W (4 per position) 

C = 0.01 pF minimum (per position) or 0.1 pF minimum per row 
D = IN4002 (or equivalent) 

F = 100kHz square wave, 50% duty cycle, 

VL = 0.8V, VH = 15V 
+V = +15.5V ± 0.5V, -V = -15.5V ± 0.5V 
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HS-302RH/303RH/306RH/307RH/384RH/390RH/883S 


Burn-In Circuits (Continued) 



DYNAMIC CONFIGURATION 
HS-384RH;390RH/883S 

R = 10KQ ± 5%, 1/4W (4 per position) 

C = 0.01 )iF minimum (per position) or 0.1 pF minimum per row 
D = IN4002 (or equivalent) 

F = 100kHz square wave, 60%.duty cycle, 

VL = 0.8V, VH = +5.5V 
+V =+15.5V ± 0.5V,-V =-15.5V ± 0.5V 


Test Circuits 


LOGIC 
INPUT 'v' 


SWITCHING TEST CIRCUIT (tON, tOFF) 
SWITCH TYPE V 

HS-302RH/303RH/384RH/390RH/883S 

HS-306RH/307RH/883S 


I RL< CL_L 
300Q ^ 33pF y 


LOGIC INPUT 
OV- 


LOGIC“1” SI SWITCH ON 
VINH I ' "I 


r" 

w 




■A 

j- 




0V““ 

SWITCH OUTPUT 

—^ItONi- 


^ tOFF I- 


BREAK-BEFORE-MAKE TEST CIRCUIT (tBBM) 
SWITCH TYPE VINH 

HS-303RH/390RH/883S 5V 

HS-307RH/883S 15V 


VS1 = +3V < 
VS2 = +3V < 


|rl2^ cl2:|: rli^ :|= cli 


LOGIC “1” = 
SWITCH ON 


LOGIC INPUT 
OV • 


ov- 

ov- 

SWITCH OUTPUT 


I RL1 3RL2s300a 
CLI = CL2 = 33pF 


/-50% 
r*- tBBM 


ON RESISTANCE TEST CIRCUIT 
(RON) 


VA 


VB 

n 


P 


ON LEAKAGE CURRENT TEST CIRCUIT OFF LEAKAGE CURRENT TEST CIRCUIT 
(IDON) (ISOFF, IDOFF) 


, “FT 

-Is 


s ^ 

L_^ 

^ 1 

r® -- 

- - (th 

JL ± 

'-» — * zr Ti4V ±147“ 


ID(ON) f A J 


±14V ■=• 

JL 
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HS-302RH/303RH/306Rm07RH/384RH/390RH/883S 


Harris - Space Level Product Flow 

SEM - Traceable to Diffusion Method 2018 

Wafer Lot Acceptance Method 5007 

Internal Visual Inspection (Note 1) 

Gamma Radiation Assurance Tests Method 1019 

100% Nondestructive Bond Pull Method 2023 

Customer Pre-Cap Visual Inspection (Notes 1, 2) 

Temperature Cycling Method 1010 Condition C 

Constant Acceleration- Method 2001 Y1 30KG 

Particle Impact Noise Detection method 2020, 

Condition A 20G 

Marking and Serialization 

X-Ray Inspection Method 2012 

Initial Electrical Tests (TO) 

Static Burn-In 72 Hour, +125°C method 1015 Condition A 
Room Temperature Electrical Tests (T1) 

Burn-In Delta Calculation (T0-T1) 


PDA Calculation 3% Functional 

5% Subgroups 1,7, A 

Dynamic Burn-In 240 Hours, +125°C Method 1015 
Condition D 

Electrical Tests Subgroups 1, 7,9 (T2) 

Burn-In Delta Calculation (TO - T2) 

PDA Calculation 3% Functional 

5% Subgroups 1,7, A 

Electrical Test +125°C, -55°C 

Alternate Group A Inspection Method 5005 

Fine and Gross Leak Tests Method 1014 

Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 

Group D Inspection (Notes 2, 4) Method 5005 

External Visual Inspection Method 2009 

Data Package Generation (Note 3) 


NOTES: 

1. Visual Inspection is performed to MIL-STD-883 Method 2010, Condition A. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: Assembly Attributes (post seal) 

Test Attributes (includes Group A) -55°C, +25°C, +125°C 
Shippable Serial Number List 
Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data, DC Test and TELQV 
-i-25°C Initial Test 
+25°C Interim Test 1 
+25°C Interim Test 2 
+25°C Delta Over Bum-In 

4. Group B data, package contains Attributes Data pulse Variables Data, DC Test. Group D data package contains Attributes only. 





HS-302RH/303RH/306RH/307RH/384RH/390RH/883S 


Metallization Topoiogy 

DIE DIMENSIONS: 

Die Size: 2130 x 1930 
Die Thickness: 11 ±1 mils 

METALLIZATION: 

Type: Al, 12.5kA±2kA 
Back: Gold 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA ± 1 kA 


DIE ATTACH: 

Material: Gold 

Temperature: Sidebrazed Ceramic DIP - 450°C ± 10°C (Max) 
Cerpack - 450°C ± 10°C (Max) 

WORST CASE CURRENT DENSITY: 1.732e05 A/cm^ 
SUBSTRATE POTENTIAL: Unbiased 
LEAD TEMPERATURE (10s Soldering): <275°C 
PROCESS: Dl Linear Metal Gate CMOS 


Metallization Mask Layout 


HS-302RH/303RH/306RH/307RH/883S 


S 5 5 




HS-384RH/390RH/883S 


Q Q (A 
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RAD HARD- 4 

OPERATIONAL AMPLIFIERS 


OPERATIONAL AMPUFIER DATA SHEETS 

HS-3516RH High Slew Rate, Wideband, Radiation Hardened, Operational Amplifier 
HS-3530RH Low Power, Radiation Hardened Programmable Operational Amplifier. 
HS-5104RH Radiation Hardened Low Noise Quad Operational Amplifier. 
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SEMICONDUCTOR 


HS-3516RH 


December 1992 riac 


Features 

• Radiation Environment 

- Gamma Rate 1 x 10^ RAD(SiV8 

- Gamma Dose (y) 1x10® RAD(Si) 

• High Slew Rate >±22V/ns 

• Fast Settling Time 130ns 

• Unity Gain Bandwidth (Typ) 12MHz 

• Low Offset Voltage ±3mV 

• Low Power Supply Current 6.5mA 

• Dielectrically Isolated Device Islands 

Description 

The HS-3516RH is a monolithic, high slew rate, wideband, 
radiation resistant, operational amplifier, it provides a band¬ 
width (unity gain stable) of greater than 10MHz and a slew 
rate in excess of 22V/ms. Optional frequency compensation 
adjustment is provided. The HS-3516RH has an internal 
unity gain frequency compensation capacitor which Is 
Internally connected. A clamp node feature enables the user 
to clamp the output voltage via pin 3 which can source or 
sink up to 3mA for high frequency clamped switching 
purposes. 

This device is designed to operate from -55°C to +125°C 
and In both space and strategic-level radiation environments. 


High Slew Rate, Wideband, 
Radiation Hardened, Operational Amplifier 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 . _ 


File Number 3023 
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Specifications HS-SSISRH 


Absolute Maximum Ratings 


Reliability Information 


Voltage Between V+ and V- Terminals.40V Thermal Resistance 

Differential Input Voltage..7V Ceramic CERPAK 

Voltage at Either Input Terminal.V+ to V- Package Power DIss 

Output Short Circuit Duration (Note 5) .Indefinite Ceramic Package 


11 ici 11 lai ncoidiai luo ujg^ ujq 

Ceramic CERPAK. 82°C/W 16.9^C/W 

Package Power Dissipation at +75°C for TJ ^ +175°C 
Ceramic Package.1.2W 


Junction Temperature (TJ).+175°C Package Power Dissipation Derating Factor Above +75°C 

Storage Temperature Range ..-65°C to +150°C Ceramic Package..12.2mW/°C 

ESD Rating.<2000V 

Lead Temperature (Soldering 10s). 275°C 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range...±5V to ±15V VINcm $ V 2 (V+ = V-) 

Operating Temperature Range.-55°C to +125°C RL ^ 2kO 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Tested at: Supply Voltage = ±15V, RSOURCE = 100Q, RLOAD = SOOkD, VOUT = OV. Unless Othenwise Specified. 
































































































































































Specifications HS-3516RH 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (ConUnued) 

Device Tested at: Supply Voltage = ±15V, RSOURCE = 100Q, RLOAD = SOOkfi, VOUT = OV. Unless Otherwise Specified. 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

LIMITS 

MIN 

MAX 

Output Voltage Swing 
(Continued) 

-VOUT 

RL = 2kO 

1 

+25°C 

- 

-11.0 

2 

+125°C 

- 

-11.0 

3 

-55°C 

- 

-11.0 

Output Current 

+IOUT 

VOUT =-10 V 

1 

+25°C 

12 

- 

2.3 

+125°C, -55°C 

12 

- 

-lOUT 

VOUT = +10V 

1 

+25°C 


12 

2,3 

+125°C, -55°C 


12 

Quiescent Power 

Supply Current 

+ICC 

VOUT = OV, IOUT=OmA 

1 

+25°C 


6.5 

2 

+125°C 


6.5 

3 

-55°C 


8.7 

-ICC 

VOUT = OV. IOUT=OmA 

1 

+25°C 

-6.5 

- 

2 

+125°C 

-6.5 

- 

3 

-55°C 

-8.7 

- 

Power Supply 

Rejection Ratio 

+PSRR 

AVSUP = 10V, 

+V = +10V,-V = -15V, 
+V=:+20V,-V = -15V 

1 

+25°C 

80 


2,3 

+125°C, -55°C 

80 

- 

-PSRR 

AVSUP = 10V, 

+V = +15V, -V=:-10V, 

+V = +15V, -V = -20V 

1 

+25°C 

80 

- 

2,3 

+125°C, -55°C 

80 

- 

Output Short Circuit 
Current 

lose 

VOUT=OV 

1 

+25°C 

• 

45 

2 

+125°C 

- 

45 

3 

-55°C 

- 

60 

Output Clamp Voltage 
Tolerance 

VOC1 + 

VIN = 1V, VCLAMP = -3.0V, 
VOC1 + = VOUT-VCLAMP 

1 

+25°C 

-0.4 

0.4 

VOC2+ 

VIN = 1V, VCLAMP = -6.0V, 
VOC2+ = VOUT - VCLAMP 

1 

+25°C 

-0.4 

0.4 

VOC1- 

VIN = -1V, VCLAMP = 3.0V, 
VOC1- = VOUT-VCLAMP 

1 

+25°C 

-0.4 

0.4 

VOC2- 

VIN=:-1V, VCLAMP = 6.0V, 
VOC2- = VOUT-VCLAMP 

1 

+25°C 

-0.4 

0.4 

Input Clamp Current 

ICNL- 

VIN = -1V, VCLAMP = 3.0V 

1 

+25°C 

-3.3 

-0.25 

2 

+125°C 

-3.3 

-0.18 

3 

-55°C 

-3.5 

-0.30 

ICNH- 

VIN = -1V, VCLAMP = 6.0V 

1 

+25°C 

-3.3 

-0.25 

2 

+125°C 

-3.3 

-0.18 

3 

-55°C 

-3.5 

-0.30 

ICNL+ 

VIN = 1V, VCLAMP =-3.0V 

1 

+25°C 

+0.5 

+3.0 

2 

+125°C 

+0.3 

+3.0 

3 

-55°C 

+0.3 

+3.2 

ICNH+ 

VIN = 1V, VCLAMP =-6.0V 

1 

+25°C 

+0.5 

+3.0 

2 

+125°C 

+0.3 

+3.0 

3 

-55°C 

+0.3 

+3.2 


mA 

mA 

dB 


dB 

dB 


mA 

mA 

mA 


V 

V 

V 


mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 


mA 



































































































































































































Specifications HS-3516RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Tested at: Supply Voltage = ±15V, RSOURCE = 500, RLOAD = 2ka CLOAD = 10OpF, AVGL = +1VA/, Unless Otherwise Specified. 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Slew Rate 

4-SR 

VOUT = ±3V 

4 

+25°C 

22 

- 

V/^lS 

-SR 

V0UT = ±3V 

4 

-i-25°C 

22 

- 

V/ps 

Rise and Fall Time 

TR 

VOUT = OV to IV, 
10%^TR^90% 

4 

+25°C 

- 

35 

ns 

TF 

VOUT = OVto-1V. 
10%^TF^90% 

4 

+25°C 

- 

35 

ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Characterized at: Supply Voltage = ±15V, RLOAD = 2kQ, CLOAD = 100pF, AVCL = +1VA/, Unless Otherwise Specified. 


PARAMETERS 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Differential Input 
Resistance 

RIN 

VCM = OV 

1 

+25°C 

10 

- 

MO 

Full Power Bandwidth 

FPBW 

VPEAK=10V 

1,2 

+25°C 

350 

- 

kHz 

Minimum Closed Loop 
Stable Gain 

CLSG 

RL = 2kO, CL=:50pF 

1 

-55°C to +125°C 

+1 

■ 

VA/ 

Output Resistance 

ROUT 

Open Loop 

1 

+25°C 

- 

70 

O 

Quiescent Power 
Consumption 

PC 

VOUT = OV, lOUT = 0mA 

1,3 

-55°C to ■l•125°C 

- 

195 

mW 

Overshoot 

+0S 

VOUT = 0Vto+1.0V 

1 

+25°C 

- 

10 

% 

-OS 

VOUT = 0V to-1.0V 

1 

+25°C 

- 

10 

% 

Settling Time 

TS 

To ±5% for a IV Step 

1 

+25°C 

- 

130 

ns 

Overdrive Recovery 
Time 

TOR 


1,4 

+25®C 

- 

5 

ps 

Gain Bandwidth 

Product 

GBWP 

fO = 1MHz, VO = 200mV, 
AVCL = 10 V/V 

1 

+25°C 

11 

" 

MHz 


I NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param¬ 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 

2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(27cVPEAK). 

3. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 

4. Overdrive recovery time is the time required for the device to return to linear operation after being overdriven into saturation. 

5. Caution: Continuous long duration output short-circuit operation may degrade the operating life of the device. 











































































































Specifications HS-3516RH 


TABLE 4. POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

1 MIN 

1 MAX 1 

UNITS 

Open Loop Voltage Gain 

AVOL 

VSUPPLY = ±15V, ISET = 15pA 

25°C 

80 

dB 

Input Offset Voltage 

VIO 

VSUPPLY = ±15V, ISET = .15^lA 

25°C 

-5 

+5 

mV 

Input Bias Current 

+IB 

VSUPPLY = ±15V, ISET = 15pA 

25°C 

-400 

+400 

nA 


-IB 

VSUPPLY = ±15V, ISET = 15pA 

25°C 

-400 

+400 

nA 


TABLE 5. BURN-IN DELTA PARAMETERS GROUP B. SUBGROUP 5 (Ta = +25®C) 



PARAMETERS 

DELTA LIMITS 

VIO 

±1mV 

IBIAS 

±50nA 



TABLES. APPLICABLE SUBGROUPS 
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HS-3516RH 


Test Circuit 



Simpiified Test Circuits and Waveforms 

SLEW RATE CIRCUIT SLEW RATE WAVEFORMS 



OVERSHOOT. RISE/FALL/SETTLING TIME CIRCUIT OVERSHOOT, RISE/SETTLING TIME WAVEFORMS 



-V 












HS-3516RH 


Simplified Test Circuits and Waveforms (continued) 

VOLTAGE CLAMP CIRCUIT 


+V 



-V 


NOTES: 

l(+V)-(-V)l = 31V±1V 

VIN = 50kHz Square Wave, 50% Duty Cycle, -3.0V to +3.0V 
(All Tolerance ±10%) 

R1 = 47ka 5% V 4 W (Min) 

R2 = 5100,5%, V4W (Min) 

Cl =C2 = 0.01nF(Mln) 

D1 = D2 = IN4002 or EquivalenVBoard 
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BW1 


VOLTAGE BW2 
CLAMP 


HS-3516RH 















HS-3516RH 


Harris - Space Level Product Flow 


SEM - Traceable to Diffusion Method 2018 

Wafer Lot Acceptance Method 5007 

Internal Visual Inspection (Note 1) 

Gamma Radiation Assurance Tests Method 1019 

100% Nondestructive Bond Pull Method 2023 

Customer Pre-Cap Visual Inspection (Notes 1,2) 

Temperature Cycling Method 1010 Condition C 

Constant Acceleration method 2001 Y1 30KG 

Particle Impact Noise Detection method 2020, 
Condition A 20G 

Marking and Serialization 

X-Ray Inspection Method 2012 

Initial Electrical Tests (TO) 


Static Burn-In 240 Hours, +125°C Method 1015 
Condition A 

Electrical Tests Subgroups 1, 7,9 (T1) 

Burn-In Delta Calculation (TO - T1) 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Electrical Test +125°C, -55°C 

Alternate Group A Inspection Method 5005 

Fine and Gross Leak Tests Method 1014 

Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 

Group D Inspection (Notes 2, 4) Method 5005 

External Visual Inspection Method 2009 

Data Package Generation (Note 3) 


1. Visual Inspection is performed to MIL-STD-883 Method 2010, Condition A. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: Assembly Attributes (post seal) 

Test Attributes (includes Group A) -55°C, +25°C, +125°C 
Shippable Serial Number List 
Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data, DC Test and TELQV 
+25°C Initial Test 
+25°C Interim Test 1 
+25°C Delta Over Bum-In 

4. Group B data package contains Attributes Data pulse Variables Data, DC Test and TE2HQV. Group D data package contains Attributes only. 
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SEMICONDUCTOR 


HS-3S30RH 


December 1992 


Features 

• Radiation Environment 

- Gamma Rate (l) 1 x10*RAD(SIVs 

- Gamma Dose ( 7 ) 1 x 10^ RAD (SI) 

• Wide Range AC Programming 

- Siew Rate 0.06 to 3V/)iS 

- Gain X Bandwidth lOOKHz to 5.0MHz 

• Wide Range DC Programming 

- Power Suppiy Range ±3.0V to ±15V 

• Suppiy Current lOpA to 1.2mA 

• Dieiectricaiiy Isolated Device Isiands 

• Short Circuit Protection 

Description 

The HS-3530RH is a Low Power Operational Amplifier which 
is an internally compensated monolithic device offering a 
wide range of performance specifications. Parameters such 
as power dissipation, slew rate, bandwidth, noise and input 
DC parameters are programmed by selecting an external 
resistor or current source. Supply voltages as low as ±3 volts 
may be used with little degradation of AC performance. The 
HS-3530RH has been specifically designed to meet 
exposure to space radiation environments. Operation from -55°C 
to +125°C is guaranteed. 

A major advantage of the HS-3530RH is that operating 
characteristics remain virtually constant over a wide supply 
range (±3V to ±15V), allowing the amplifier to offer maximum 
performance in almost any system. Including battery 
operated equipment. A primary application for this device is 
in active filtering and conditioning for a wide variety of 
signals that differ in frequency and amplitude. Also, by 
modulating the set current, it can be used for designs such 
as current controlled oscillators/modulators, sample and 
hold circuits and variable active filters. 


Low Power, Radiation Hardened 
Programmable Operational Amplifier 


Pinout 


HS2-3530RH 8 PIN METAL CAN 
TOP VIEW 


NON-INVERTING (Z 
INPUT ^ 


1. Case tied to V-. 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 . .« 
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Specifications HS-3530RH 


Absolute Maximum Ratings 


Reiiability information 


Voltage Between V+ and V- Terminals.40V Thermal Resistance 0ja 0jc 

Differential Input Voltage..20V Metal Can Package. 75°C/W 12°C/W 

Voltage at Either Input Terminal.V+ to V- Package Power Dissipation at +75°C for TJ < +175°C 

ISET (Current at ISET). 500pA Metal Can Package.0.9W 

VSET (Voltage to GND at ISET).(V+ -2.0V) < VSET < V+ Package Power Dissipation Derating Factor Above +75°C 

Output Short Circuit Duration (Note 1).Indefinite Metal Can Package.9mW/°C 

Junction Temperature (TJ).+175°C 

Storage Temperature Range.-65°C to +150°C 

ESD Rating. <2000V 

Lead Temperature (Soldering 10 sec) ... 275°C 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operationai sections of this specification is not implied. 


Operating Conditions 

Operating Temperature Range.-55°C to +125°C VINcm ^ V 2 (V+ - V-) 

Operating Supply Voltage.±3V to ±15V RL ^ 2kV 


_^TABLE IA. DC ELECTRICAL PERFORMANCE CHARACTERISTICS- 

Device Tested at: Supply Voltage = ±15V, RSOURCE = 100Q, RLOAD = SOOkO, VOUT = OV, Unless Otherwise Specified. 


LIMITS 


PARAMETERS 

SYMBOL 

Input Offset 
Voltage 

VIO 

input Bias 

Current 

+IB 


.-IB 

Input Offset 
Current 

no 

Large Signal 
Voltage Gain 

+AVOL 


-AVOL 

Common Mode 
Rejection Ratio 

+CMRR 


-CMRR 

Output Voltage 
Swing 

+VOUT 


-VOUT 

Output Current 

+IOUT 


-lOUT 

Quiescent Power 
Supply Current 

+ICC 


-ICC 


CONDITIONS 


VCM = OV 


VCM = OV, +RS = lOkO 
-RS = 1000 


VCM = OV, +RS = 1000 
-RS = lOkO 


VCM = OV, +RS = lOkn 
-RS = 10kO 


-V =-20V, VOUT = -5V 


-V =-10V, VOUT = +5V 


RL = 2kO 


RL = 2kO 


VOUT=0V IOUT=0mA 


VOUT=0V IOUT=0mA 


ISET = 

1.5pA 

MIN 1 

1 MAX 


ISET = 

:15pA 

MIN 1 

1 MAX 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55^*0 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+25°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


-3 


-5 


-20 


-40 


-20 


-40 


-5 


-10 


80 


50 


80 


50 


80 


80 


80 


80 


12.5 


10.5 
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Specifications HS-3530RH 


TABLE 1A. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

Device Tested at: Supply Voltage = ±15V, RSOURCE = 100Q, RLOAD = 500ki2, VOUT = OV, Unless Otherwise Specified. 


LIMITS 


PARAMETERS SYMBOL 


CONDITIONS 


Power Supply +PSRR AVSUP = 10V 
Rejection Ratio +V = +1 OV, -V = -15V 

+V = +20V, -V = -15V 

-PSRR AVSUP = 10V 

+V = +15V,-V = -10V 
+V = +15V,-V = -20V 


NOTE: 

1. RL = 75Q at ISET = 1.5pA, RL = 5kQ at ISET = 15pA. 


ISET = 1.5pA I ISET = 15pA 



TEMPERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

+25°C 

80 

- 

80 

- 

dB 

+125°C, -55°C 

80 

- 

80 

- 

dB 

+25°C 

80 

- 

80 

- 

dB 

+125°C, -55°C 

80 

- 

80 

- 

dB 


TABLE IB. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Tested at: Supply Voltage = ±3V, RSOURCE = 1000, RLOAD = 500kO, VOUT = OV, Unless Otherwise Specified. 


LIMITS 


ISET = 1.5^lA I ISET = 15pA 


PARAMETERS 

SYMBOL 

Input Offset 
Voltage 

VIO 

Large Signal 
Voltage Gain 

+AVOL 


-AVOL 

Common Mode 
Rejection Ratio 

+CMRR 


-CMRR 

Output Voltage 
Swing 

+VOUT 


-VOUT 

Quiescent Power 
Supply Current 

+ICC 


-ICC 

Power Supply 

+PSRR 


CONDITIONS 


VCM = OV 


VOUT = OV and-IV 
Note 1 


+V = +1.5V, -V = -4.5V 
VOUT =-1.5V 


+V = -t4.5V,-V = -1.5V 
VOUT=+1.5V 


VOUT = OV IOUT = OmA 


VOUT = OV IOUT=:OmA 


Rejection Ratio +V = +3V, -V = -3V 

+V = +4.5V, -V = -3V 

-PSRR DVSUP=1.5V 

+V = +3V, -V = -3V 
+V = +3V, -V = -4.5V 


NOTE: 

1. RL = 750 at ISET = 1.5jiA, RL = 5kO at ISET = 15pA. 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125®C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55®C 


MIN 

MAX 

MIN 

MAX 

UNITS 

-3 

3 

-3 

3 

mV 

-5 

5 

-5 

5 

mV 

25 


25 

- 

VNN 

15 


25 


kV/V 

25 


25 


kV/V 

15 


25 


kV/V 

80 


80 


dB 

80 


80 


dB 

80 


80 


dB 

80 


80 


dB 

2.0 


2.0 

1 


V 

2.0 


2.0 


V 

- 

-2.0 

- 1 

-2.0 

V 

- 

-2.0 

- 

-2.0 

V 

- 

15 

- 

150 

pA 

- 

15 

- 

160 

pA 

-15 

- 

-150 

- 

pA 

-15 

- 

-160 

- 

pA 

80 

- 

80 

- 

dB 

80 

- 

80 

- 

dB 

80 

- 

80 

- 

dB 

80 

- 

80 

- 

dB 
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Specifications HS-3530RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Tested at: RSOURCE = 5012, CL = lOOpF, AVCL = +1, RL = 5kQ, Unless Otherwise Specified. 


AC 

PARAMETERS 

SYMBOL 

CONDITIONS 

GROUPA 

SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 

ISET = 1.5pA 

ISET = 15pA 

MIN 

MAX 

MIN 

MAX 

VSUPPLY = ±15V 

Slew Rate 

Note 1 

+SR 

VOUT = -10V to +10V 

4 

+25®C 

0.025 

- 

0.25 

- 

V/ps 

-SR 

VOUT=+10V to -10 V 

4 

+25°C 

0.025 

- 

0.25 

- 

V/ps 

Rise & Fall Time 

TR 

VOUT = 0to+400mV 

10% < TR < 90% 

4 

+25°C 

- 

8.0 

- 

0.8 

ps 

TF 

VOUT = 0to-400mV 
10%<TF<90% 

4 

+25°C 

- 

6.0 

- 

0.6 

ps 

Overshoot 

+OS 

VOUT = 0to+400mV 

4 

+25°C 


35 

V 

35 

% 


-OS 

VOUT = 0to-400mV 

4 

+25°C 

- 

35 

- 

35 

% 

VSUPPLY = ±3V 

Slew Rate 

Note 1 

+SR 

VOUT = -2V to+2V 

4 

+25°C 

0.01 

- 

0.1 

- 

V/ps 

-SR 

VOUT = 2Vto-2V 

4 

+25°C 

0.01 

- 

0.1 

- 

V/ps 


NOTE: 

1. RL = 20QatlSET = 1.5jJ^. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


Device Characterized at: RSOURCE = 50Q, CL = lOOpF, AVCL = +1, Unless Otherwise Specified. 


AC 

PARAMETERS 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

ISET=1.5pA 

ISET = 15pA 

MIN 

MAX 

MIN MAX 

VSUPPLY = ±15V 1 

Differential Input 
Resistance 

RIN 

VCM = OV 

■ 

+25°C 

50 

- 

50 

- 

MQ 

Full Power Bandwidth 

FPBW 

VPEAK=10V 

1,2 

+25°C 

0.4 

- 

4 

- 

kHz 

Minimum Closed 

Loop Stable Gain 

CLSG 

RL = 2kO, CL = 50pF 

■I 

-55°C to +125°C 

+1 

- 

-1-1 

- 

VA/ 

Output Resistance 

ROUT 

Open Loop 

1 

+25°C 

- 

10 

- 

10 

Q 

Quiescent Power 
Consumption 

PC 

VOUT = 0V, iOUT = 0mA 

1,3 

-55°C to +125°C 

- 

4.8 

- 

4.8 

mW 

Output Short-Circuit 
Current 

lose 

VOUT=0V 

1.4 

^■25°C 

-14 

38 

-27 

42 

mA 

Gain Bandwidth 
Product 

GBWP 

AVCL =1 OVA/ 

VO = 200mV, fO = 10kHz 

1 

+25°C 

45 

- 

750 

- 

kHz 

VSUPPLY = ±3V 

Gain Bandwidth 
Product 

GBWP 

AVCL = 1 OVA/ 

VO = 200mV, fO = 10kHz 


-^25°C 

30 

- 

600 

- 

kHz 


NOTES: 


1. Parameters listed in Table 3 are controlled via design or process parameters and are not directly tested at final production. These param¬ 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 

2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(27tVPEAK). 

3. Quiescent Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs). 

4. Caution: Continuous long-duration short-circuit operation may degrade the operating life of the device. 
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HS-3530RH 


Typical Performance Curves 

INPUT BIAS CURRENT VS SET CURRENT 


PRERAD POSITIVE SUPPLY CURRENT 




SET CURRENT (jiA) 


PRERAD LARGE SIGNAL VOLTAGE GAIN vs ISET 



SET CURRENT OiA) 


SET CURRENT OiA) 


GAIN BANDWIDTH PRODUCT vs SET CURRENT 



SET CURRENT OiA) 


SLEW RATE vs SET CURRENT 


OUTPUT VOLTAGE SWING vs LOAD RESISTANCE 



ISET = 15[iA 


ISET=1.5hA 


VSUPPLY = ±15V 

T = +25°C ■ 


RLOAD (Q) 


SET CURRENT (^A) 
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HS-3530RH 


Typical Performance Curves (CotMtniod) 

INPUT BIAS CURRENT VS TEMPERATURE OPEN LOOP VOLTAGE GAIN VS TEMPERATURE 



TEMPERATURE (®C) 
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HS-3530RH 


Harris - Space Level Product Flow 

static Burn-In 240 Hours, +125°C Method 1015 
Condition A 

Electrical Tests Subgroups 1, 7, 9 (T1) 

Burn-In Delta Calculation (TO - T1) 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, D 

Electrical Test +125°C, -55°C 

Alternate Group A Inspection Method 5005 

Fine and Gross Leak Tests Method 1014 

Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 

Group D Inspection (Notes 2, 4) Method 5005 

External Visual Inspection Method 2009 

Data Package Generation (Note 3) 

NOTES: 

1. Visual Inspection Is performed to MIL-STD-883 Method 2010, Condition A. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: Assembly Attributes (post seal) 

Test Attributes (includes Group A) -55°C, +25°C, +125°C 
Shippable Serial Number List 
Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data, DC Test and TELQV 
+25°C Initial Test 
+25°C Interim Test 1 
+25°C Delta Over Burn-In 

4. Group B data package contains Attributes Data pulse Variables Data, DC Test and TE2HQV. Group D data package contains Attributes only. 


SEM - Traceable to Diffusion Method 2018 

Wafer Lot Acceptance Method 5007 

Internal Visual Inspection (Note 1) 

Gamma Radiation Assurance Tests Method 1019 

100% Nondestructive Bond Pull Method 2023 

Customer Pre-Cap Visual Inspection (Notes 1,2) 

Temperature Cycling Method 1010 Condition C 

Constant Acceleration method 2001 Y1 30KG 

Particle Impact Noise Detection method 2020, 
Condition A 20G 

Marking and Serialization 

X-Ray Inspection Method 2012 

Initial Electrical Tests (TO) 
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HS-3530RH 


Metallization Topology 

DIE DIMENSIONS: 

54x67x 11.5mils 
(1370 X 1700 x 290^lm) 

METALLIZATION: 

Type: Al 

Thickness: 12.5kA ± 2kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 8kA± IkA 


DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature: Metal Can - 420°C (Max) 

WORST CASE CURRENT DENSITY: 

0.544 X 10® A/cm2 at 2.5mA 

SUBSTRATE POTENTIAL (POWERED UP): -V 

TRANSISTOR COUNT: 49 

PROCESS: Complimentary Bipolar 


Metallization Mask Layout 


HHnn 


-V 

(& PACKAGE) 


OFFSET NULL 



U - 

n_ 
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SEMICONDUCTOR 


HS-5104RH 


Pinout 


December 1992 


Features 

• Radiation Environment 

- Gamma Rate 1 x 10* RAD (Siys 

- Gamma Dose ('^1x10^ RAD (SI) 

• Low Noise 

• At 1 kHz 3.5nV/VHz (Typ) 

• At 1 kHz O-SpA/ViHz (Typ) ' 

• Low Offset Voltage 3.0mV 

• High Slew Rate 2.5V/^lS (TVp) 

• Gain Bandwidth Product 6.5MHz (Typ) 

• Dielectrically Isolated Bipolar Technology 

• Single 5V Supply Capability 

Applications 

• High Q, Active Filters 

• Audio Amplifiers 

• Voltage Regulators 

• Integrators 

• Signal Generators 

• Voltage References 

• Space and Reactor Environments 

Description 

The HS-5104RH is a radiation hardened, dielectrically isolated bipolar 
monolithic quad operational amplifier that provides low noise opera¬ 
tion in a radiation hardened design. The predominant feature of the 
HS-5104RH is its excellent noise characteristics, typically only 3.5nV/>/Hz 
and O.SpA/VRz at 1kHz. This general purpose amplifier also offers an 
array of dynamic specifications ranging from a typical 2.5V/ps slew 
rate and a 6.5MHz unity gain bandwidth to a minimum output drive 
current of 10mA. 

The HS-5104RH shows almost no change in offset voltage after expo¬ 
sure to 100K rad(Si) gamma radiation, with only a minor Increase in 
current. Complementing these specifications Is a post radiation open 
loop gain in excess of 40K. 

This Impressive combination of features makes this amplifier ideally 
suited for a variety of applications such as active filter design, signal 
conditioning, and Instrumentation circuits. Designed to meet exposure 
in radiation environments, this amplifier is a necessity for satellite, 
spacecraft, and nuclear power systems where its unique properties 
will prolong the useful life of a system. 

I This quad operational amplifier is available in an industry standard 
1 pinout allowing for Immediate Interchangeability with most other quad 
operational amplifiers. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 . 


Radiation Hardened Low Noise 
Quad Operationai Amplifier 


HS1-5104RH 

(14 PIN CERAMIC SIDEBRAZED DIP) 
TOP VIEW 
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Specifications HS-5104RH 


Absolute Maximum Ratings 


Reliability information 


Voltage Between V+ and V- Terminals.40V Thermal Resistance 0ja Gjc 

Differential Input Voltage....7V Ceramic Sidebraze Package. 75°C/W 12°C/W 

Voltage at Either Input Terminal.....V+ to V- Package Power Dissipation at +75°C for TJ ^ +175°C 


Peak Output Current (Note 5). 


Ceramic Sidebraze Package..1.3W 


(One Amplifier Shorted to GND) Package Power Dissipation Derating Factor Above +75oC 


Junction Temperature (TJ)....+175°C Ceramic Sidebraze Package..13mW/°C 

Storage Temperature Range.-65®C to +150°C 

ESD Rating.. ..<2000V 

Lead Temperature (Soldering 10s)..+275°C 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Temperature Range.-55°C to +125°C VINcm ^ 1/2 (V+ - V-) 

Operating Supply Voltage.±5V to ± 15V RL ^ 2kO 


TABLE 

Device Tested at: Supply Voltage = ± 15V, 


DC PARAMETERS 


1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

RSOURCE = 100i:2, RLOAD = 100kD, VOUT = 0V, Unless Otherwise Specified 


Input Offset Voltage 


Input Bias Current 


Input Offset Current 


Common Mode Range +CMR 


Large Signal Voltage Gain +AVOL 


Common Mode Rejection +CMRR 
Ratio 




AVCM = -12V, 

+V = +27V, -V = -3V, 
VOUT = +12V 




































































































































Specifications HS-5104RH 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

Device Tested at: Supply Voltage = ± 15V, RSOURCE = 100D, RLOAD = lOOkU VOUT = OV, Unless Otherwise Specified 


DCPARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Voltage Swing 

+VOUT1 

RL = 2kO 

1 

+25°C 

10 

- 

V 

2,3 

+125°C, -55°C 

10 

- 

V 

+VOUT2 

RL=10kO 

1 

+25°C 

12 

- 

V 

2,3 

+125°C, -55°C 

12 

- 

V 

-VOUT1 

RL = 2kO 

1 

+25°C 

- 

-10 

V 

2,3 

+125°C, -55°C 

- 

-10 

V 

-VOUT2 

RL=10kQ 

1 

+25°C 

- 

-12 

V 

2,3 

+125°C. -55®C 

- 

-12 

V 

Output Current 

+IOUT 

VOUT = -5V 

1 

+25°C 

10 

- 

mA 

2,3 

+125°C, -55°C 

10 

- 

mA 

-lOUT 

VOUT = +5V 

1 

+25°C 

- 

-10 

mA 

2,3 

+125°C, -55°C 

- 

-10 

mA 

Quiescent Power Supply 
Current 

+ICC 

VOUT = OV, 
lOUT = 0mA 

1 

+25°C 


6.0 

mA 

2,3 

+125°C, -55°C 

- 

6.0 

mA 

-ICC 

VOUT = OV, 
lOUT = 0mA 

1 

+25°C 

-6.0 

- 

mA 

2,3 

+125°C,-55®C 

-6.0 

• 

mA 

Power Supply Rejection 
Ratio 

+PSRR 

AVSUP=:10V, 

+V = +10V, -V = -15V, 

+V = +20V, -V = -15V 

1 

+25°C 

80 

- 

dB 

2,3 

+125°C, -55°C 

80 

- 

dB 

-PSRR 

AVSUP = 10V, 

+V = +15V, -V = -10V, 

+V = +15V, -V = -20V 

1 

+25°C 

80 

- 

dB 

2,3 

+125°C, -55°C 

80 

- 

dB 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Tested at: Supply Voltage = ± 15V, RSOURCE = 50n, RLOAD = 2kO, CLOAD = 50pF, AVCL = +1VA/, Unless Otherwise Specified. 





GROUP A 
SUBGROUPS 


1 LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Slew Rate 

+SR 

VOUT = -3Vto+3V 

4 

+25°C 

2 

- 

V/^lS 


-SR 

VOUT = +3Vto-3V 

4 

+25°C 

2 

- 

V/ps 

Rise & Fall Time 

TR 

VOUT = 0 to +200mV 
10%^TR^90% 

4 

+25°C 

■ 

150 

ns 


TF 

VOUT = 0 to -200mV 
10%^TR^90% 

4 

+25°C 

■ 

150 

ns 



+OS VOUT = 0to+200mV 


-OS VOUT = 0to-200mV 


















































































































































Specifications HS-5104RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Characterized at: Supply Voltage = ± 15V, RLOAD = 2kfli, CLOAD = 50pF, AVCL = +1V/V, Unless Otherwise Specified 


PARAMETERS 

SYMBOL 

Differential Input Resistance 

RIN 

Input Noise Voltage Density 

En 

Input Noise Current Density 

in 

Full Power Bandwidth 

FPBW 

Minimum Closed Loop Stable 
Gain 

CLSG 

Output Resistance 

ROUT 

Quiescent Power Consump¬ 
tion_^_ 

PC 

Channel Separation 

cs 

Settling Time 

TS 


CONDITIONS 


VCM = OV 


RS = 200, fo= 1000Hz 


RS = 20MO,fo = 1000Hz 


VPEAK=10V 


RL=:2kn,CL = 50pF 


Open Loop 


VOUT = OV,IOUT = 
0mA ,- 


RS = IkO, AVCL = 
100V/V,VIN = 
lOOmVRMS at 10kHz, 
Referred to input 


NOTES TEMPERATURE 


+25°C 



1. Parameters listed In Table 3 are controlled via design or process parameters and are not directly tested at final production. These param¬ 
eters are lab characterized upon initial design release, or upon design changes. These parameters are guaranteed by characterization 
based upon data from multiple production runs which reflect lot to lot and within lot variation. 

2. Full Power Bandwidth guarantee based on Slew Rate measurement using FPBW = Slew Rate/(2jcVPEAK) 

3. Power Consumption based upon Quiescent Supply Current test maximum. (No load on outputs.) 

4. Settling time measured from the 90% point of a 10V input pulse to within lOmV of the settled value. 

5. Caution; Continuous long-duration short-circuit operation may degrade the operating life of the device. 


TABLE 4. POST RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Tested at: Supply Voltage = ±15V 


TEMPERATURE 


+25°C 


+26°C 


+25°C 


+25°C 


DC PARAMETERS 

SYMBOL 

Open Loop Voltage Gain 

AVOL 

Input Offset Voltage 

VIO 

Input Offset Current 

no 

Input Bias Current 

IBIAS 



VCM = OV 


RS= lOkO, VCM = 0V 



TABLE 5. HS-5104RH BURN-IN DELTA PARAMETERS (+25®C) 
GROUP B, SUBGROUP 5 


PARAMETERS 

DELTA LIMITS 

VIO 

±2.0mV 

IBIAS 

±75nA 

no 

±75nA 
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Test Circuits and Waveforms 


SIMPLIFIED TEST CIRCUIT (Applies to Table 2 and Table 3) 



SLEW RATE WAVEFORMS 










































HS-5104RH 


Test Circuits and Waveforms (Continuer)) 


OVERSHOOT, RISE/FALL TIME WAVEFORMS 


-VnNAL = +200mV 


OV - ■ I— -200mV 

TR, +OS TF, -OS 


i ^tlj/PEAK 

TF 


SETTLING TIME TEST CIRCUIT AND WAVEFORM 


ij: SOpF 


+5.01 V +5V TrS20n8(VIN) 


U4V/|_ 3^ +4.99V 


yOUTA TFs20ns(VIN) 



Irradiation Circuit 



’===■ -15V 

(ONE OF FOUR) 


NOTES: 

R1 = R2 = R3 = R4 = 1MQ, 5%, 1/4W (Min.) 

Cl = C2 = O.OInF/Socket (Min) or 0.1)iF/Row (Min) 
D1 = D2 = IN4(X)2 or Equivalent/Board 
l(V+)-(V-)l = 31V±1V 


NOTES: 

+V=15V 
-V = -15V 

Group E Sample Size = 4 Die Per Wafer 
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HS-5104RH 


Typical Performance Curves 


TYPICAL NOISE VOLTAGE AND CURRENT vs FREQUENCY 


OPEN LOOP GAIN AND PHASE vs FREQUENCY 


1 81 121 161 201 241 281 321 361 401 

FREQUENCY (Hz) 



0i-1-1-1-1-1-3^1 

10 100 IK 10K 100K 1M 10^ 


FREQUENCY (Hz) 


^DERATE 4dB FOR RL = 2K 


INPUT OFFSET VOLTAGE vs 
COMMON VOLTAGE AND TEMPERATURE 


BIAS CURRENT vs 

COMMON MODE VOLTAGE AND TEMPERATURE 




OFFSET CURRENT vs 

COMMON MODE VOLTAGE AND TEMPERATURE 
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PHASE MARGIN (DEGREES) 


HS-5104RH 


Typical Performance Curves (Continued) 

BANDWIDTH AND PHASE MARGIN vs LOAD CAPACITANCE 



lOOpF 


0.001 0.01 0.1 
LOAD CAPACITANCE (pF) 


5- N 
S 


SLEW RATE AND BANDWIDTH vs SUPPLY VOLTAGE 



^DERATE 0.5MHz for RL » 2K 


COMMON MODE REJECTION RATIO AND POWER SUPPLY 
SLEW RATE AND BANDWIDTH VS TEMPERATURE REJECTION RATIO vs FREQUENCY 



•55 0 •f25 *70 4-125 


Ta^C) 

^DERATE 0.5MHz for RL = 2K 


3111 

Hi 

■mil 

iiiiiii 

<■1111 

iSiii 

Iiiiii 

lillllllllilllllll 

■iiiiiiiiniiiiii 

jjs!iiiiiiiniiiiii 

'Uiiiiraiiiii 

iiiiii 

iiiiaim 1 IS! II 

iiiiii 

IIIIII 

■nil 

lillll 

iiiiiiiiiiismi'i 

lllll■lllllll■llllllll 


100 IK 10K 100K 1M 

FREQUENCY (Hz) 


CHANNEL SEPARATION vs FREQUENCY 



100 IK 10K 100K 1MHz 

FREQUENCY (Hz) 


SLEW RATE (V/ps) 
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HS-5104RH 


Harris - Space Level Product Flow 

SEM - Traceable to Diffusion Method 2018 

Wafer Lot Acceptance Method 5007 

Internal Visual Inspection (Note 1) 

Gamma Radiation Assurance Tests Method 1019 

100% Nondestructive Bond Pull Method 2023 

Customer Pre-Cap Visual Inspection (Notes 1.2) 

Temperature Cycling Method 1010 Condition C 

Constant Acceleration method 2001 Y1 30KG 

Particle Impact Noise Detection method 2020, 
Condition A 20G 

Marking and Seriaiization 

X-Ray Inspection Method 2012 

Initial Electrical Tests (TO) 


Static Burn-In 240 Hours, +125°C Method 1015 
Condition A 

Electrical Tests Subgroups 1, 7,9 (T1) 

Burn-In Delta Calculation (TO - T1) 

PDA Calculation 3% Functional 

5% Subgroups 1,7, A 

Electrical Test +125°C, -55°C 

Alternate Group A Inspection Method 5005 

Fine and Gross Leak Tests Method 1014 

Customer Source Inspection (Note 2) 

Group B rnspectlon (Notes 2, 4) Method 5005 

Group D Inspection (Notes 2, 4) Method 5005 

External Visual Inspection Method 2009 

Data Package Generation (Note 3) 


NOTES: 

1. Visual Inspection is performed to MIL-STD-883 Method 2010, Condition A. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: Assembly Attributes (post seal) 

Test Attributes (includes Group A)-55°C,+25®C,+125°C 
Shippable Serial Number List 
Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data, DC Test and TELQV 
+26°C Initial Test 
+25°C Interim Test 1 
+25°C Delta Over Burn-In 

4. Group B data package contains Attributes Data pulse Variables Data, DC Test and TE2HQV. Group D data package contains Attributes only. 





HS-5104RH 


Metallization Topology 

DIE DIMENSIONS: 

124x108x11 mils 
(3160 X 2740 x280^m) 

METALLIZATION: 

Type: Aluminum 
Thickness: 12.5kA±2kA 

WORST CASE CURRENT DENSITY: 
1.45 X 10® A/cm^ at 10mA 

SUBSTRATE POTENTIAL (Powered Up): 
V- 


GLASSIVATION: 

Type: Silox 

Thickness: 8kA ± IkA 

TRANSISTOR COUNT: 

175 

PROCESS: 

High Frequency Linear 

DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature:Ceramlc DIP - 460°C (Max) 


Metallization Mask Layout 





UhW\ 





Am 







W I 03 


W I Sid 


-l-IN 2 El 
-IN 2 







IP 

■idE] 
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SEMICONDUCTOR 


HS-565ARH 


PRELIMINARY 

December 1992 


High Speed, Monolithic 
Digital-to-Analog Converter 


Features 

• DAC and Reference on a Single Chip 

• Pin Compatible with AD-565A and HI-565A 

• Very High Speed: Settles to 1/2LSB in 500ns 
Max 

• Monotonicity Guaranteed Over Temperature 

• 1/2LSB Max Nonlinearity Guaranteed Over 
Temperature 

• Low Gain Drift (Max., DAC Plus Reference) 
25ppm/®C 

• Total Dose Hardness to 50KRAD 


Applications 

• High Speed A/D Converters 

• Precision Instrumentation 

• Signal Reconstruction 


Description 

The HS-565ARH is a fast, 12 bit current output, digital- 
to-analog converter. The monolithic chip includes a 
precision voltage reference, thin-film R-2R ladder, 
reference control amplifier and twelve high-speed 
bipolar current switches. 

The Harris Semiconductor Dielectric Isolation process 
provides latch-up free operation while minimizing stray 
capacitance and leakage currents, to produce an 
excellent combination of speed and accuracy. Also, 
ground currents are minimized to produce a low and 
constant current through the ground terminal, which 
reduces error due to code-dependent ground currents. 

HS-565ARH dice are laser trimmed for a maximum 
integral nonlinearity error of ±1/4LSB at +25°C. In 
addition, the low noise buried zener reference is 
trimmed both for absolute value and minimum temper¬ 
ature coefficient. 

The HS-565ARH Is packaged In ceramic 24 pin DIP 
and Flatpack packages. 


Pinouts 


HS1-565ARH (24 PIN DIP) 
TOP VIEW 


NC 

NC [7 
vcc|T 
REF OUT [T 
REF GND |T 
REFIN [£ 
-VEE [7 

BIPOLAR RIN [T 
IDAC OUT [? 
lOV SPAN [l0 
20V SPAN [iT 
PWR GND Gi 


24] BIT1 IN (MSB) 
^BIT2IN 
^ BIT 3 IN 
^ BIT 4 IN 
^ BIT 5 IN 
BIT 6 IN 
BIT 7 IN 
^ BIT 8 IN 
ii] BIT9IN 
iH BIT 10 IN 
^ BIT 11 IN 
li] BIT 12 IN (LSB) 


HA1-565A/883 (FLATPACK) 
TOP VIEW 


NC I 
NC I 
VCC I 
REF OUT I 
REF GND I 
REFIN I 
-VEE I 
BIPOLAR RIN I 
IDAC OUT I 
lOVSPAN I 
20VSPAN I 
PWR GND I 


1 • 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


BIT 1 IN 
> (MSB) 

I BIT 2 IN 
I BIT 3 IN 
I BIT 4 IN 
I BIT 5 IN 
I BIT 6 IN 
I BIT 7 IN 
I BIT 8 IN 
I BIT 9 IN 
I BIT 10 IN 
I BIT 11 IN 
I BIT 12 IN 
(LSB) 


Functional Diagram 


REF OUT VCC 
4? 93 




76 612 6 6 
-VEE PWR 24... 13 
GND MSB LSB 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C, Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 3278 
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Specifications HS-565ARH 


Absolute Maximum Ratings 


VCC to Power Ground.0Vto+18V 

VEE to Power Ground.OV to -18V 

Voltage on DAC Output (Pin 9).-3V to +12V 

Digital Input (Pins 13-24) to Power Ground.-IV to +7V 

Ref In to Reference Ground.±12V 

Bipolar Offset to Reference Ground.±12V 

10V Span R to Reference Ground.±12V 

20V Span R to Reference Ground...±24V 

Junction Temperature (TJ).+175°C 

Storage Temperature Range.-65°C to +150®C 

Lead Temperature (Soldering 10s).+265°C 


Reliability Information 

Thermal Resistance 0ja Ojc 

Ceramic DIP Package. TBD TBD 

Flatpack Package. TBD TBD 

Package Power Dissipation for Ta = -55°C to +125°C 

Ceramic DIP Package.TBD 

Flatpack Package.TBD 


CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings* may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any offier conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range (VCC).+11.4V to +16.5V Digital Input Low Voltage...OV to +0.8V 

Operating Voltage Range (VEE)... .-11.4V to +16.5V Digital Input Higti Voltage . +2.2^^ 

Operating Temperature Range........... . .... -55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


All Typical Values Represent +25°C, Nominal Conditions and have been characterized but are not tested. 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

TYP 

U2Q 

Resolution 


VSSD = VSSA = OV, 

VCC = +15V, VEE =-15V 

1,2,3 

-55®C to +125®C 

■ 

■ 

12 

Bits 

Accuracy 


VSSD = VSSA = OV, 

VCC = +15V, VEE =-15V, 
Error Relative to Full Scale 

1.2,3 

-55°C to +125°C 

■ 

±1/8 

±1/2 

LSB 

Digital Input High Current 

IlH 

VSSD = VSSA = OV, 

VCC = +15V, VEE =-15V 

1.2,3 

-55°C to +125°C 

- 

0.01 , 

+1.0 

pA 

Digital Input Low Current 

ilL 

VSSD = VSSA = 0V, 

VCC = +15V, VEE =-15V 

1,2,3 

-55°C to +125°C 

- 

-2.0 

-20 

pA 

Differential Nonlinearity 

DNLE 

VSSD = VSSA = 0V, 

VCC = +15V,VEE = -15V, 
+25°C (Monotonicity 
Guaranteed) 

1,2,3 

-55°C to +125°C 

■ 

±1/4 

±1/2 

LSB 

Power Supply Currents 

VCC 

ICC 

VSSD = VSSA = 0V, 

VCC = +16.5V,VEE = -15V 

1,2,3 

-55°C to +125°C 

■ 

9.0 

11.8 

mA 

VEE 

lEE 

VSSD = VSSA = 0V, 

VCC = +15V, VEE =-16.5V 

1,2,3 

-55°C to +125°C 

- 

9.5 

14.5 

mA 

Reference Input Imped¬ 
ance 

RREF 

VSSD = VSSA = 0V, 

VCC = +15V,VEE = -15V 

1,2,3 

-55°C to +125°C 

15K 

20K 

25K 

Q 

Reference Output Voltage 

Ref Out 

VSSD = VSSA =:0V, 

VCC = +15V,VEE = -15V 

1,2,3 

-55°C to +125°C 

9.9 

10 

10.1 

■ 

Reference Output Current 

IREF 

VSSD = VSSA = 0V, 

VCC = +15V,VEE=:-15V, 
Available for external loads 

1,2,3 

-55°C to +125°C 

1.5 

2.5 

■ 

mA 

Output Current 

Unipolar 


VSSD = VSSA =:0V, 

VCC = +15V,VEE = -15V, 
All Bits On 

1.2,3 

-55°C to +125°C 

-1.6 

-2.0 

1 

mA 

Bipolar 


VSSD = VSSA = 0V, 

VCC = +15V,VEE = -15V, 
All Bits On or Off 

1.2,3 

-55°C to +125°C 

±0.8 

±1.0 

±1.2 

mA 

Output Resistance 

I 

ROUT 

VSSD = VSSA = 0V, 

VCC = +15V,VEE = -15V, 
Exclusive of Span Resistors 

1,2,3 

-55°C to +125°C 

1.8K 

2.5K 

3.2K 

Cl 
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Specifications HS-565ARH 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

All Typical Values Represent +25°C, Nominal Conditions and have been characterized but are not tested. (Continued) 


GROUP A ^ 

PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMPERATURE MIN I TYP I MAX UNITS 


Output Offset 
Unipolar 



Power Supply Gain 
Sensitivity 

VCC 


VSSD = VSSA = OV, 

VCC = +15V,VEE = -15V 


VSSD = VSSA = OV, 

VCC = +15V,VEE = -15V, 
Figure 2, R3 = 500 Fixed 


1,2,3 -55°Cto+125°C 


1,2,3 -55°Cto+125°C 



0.01 0.05 %of 

F.S, 


1,2,3 -55°Cto+125°C 


1,2,3 -55°Cto+125°C 



1. The Power Supply Gain Sensitivity Is tested in reference to a VCC = +15V and VEE = -15V 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 

All Typical Values Represent +25°C, Nominal Conditions and have been characterized but are not tested. 


PARAMETERS 


Settling Time (Note 1) 


Full Scale Transition 



CONDITIONS 


VSSD = VSSA = OV, 

VCC = +15V, VEE = -15V, 
High Z External Load 


VSSD = VSSA = OV, 

VCC = +15V,VEE = -15V, 
750 External Load 


TRISE VSSD = VSSA = 0V, 

VCC = +15V,VEE = -15V 


TFALL VSSD = VSSA = OV, 

VCC = +15V, VEE = -15V 


GROUP A 

SUBGROUP TEMPERATURE MIN | TYP | MAX UNITS 


9,10,11 -55°Cto+125°C 


9,10,11 -55°Cto+125°C 


9,10,11 -55°Cto+125°C 


9,10,11 -55°Cto+125°C 



1. Reference the Settling Time discussion and Figure 3. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 
All Typical Values Represent +25°C, Nominal Conditions and have been characterized but are not tested. 


PARAMETERS 


Output Capacitance 


Output Compliance 
Voltage 


Temperature Coefficients 
Unipolar Zero 


Bipolar Zero 


Gain (Full Scale) 


Differential Nonlinearity 



-55°C to +125°C 


-55°C to +125°C 


ppm/°C 


10 I ppm/°C 


25 ppm/°C 


ppm/°C 
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Specifications HS-565ARH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 

All Typical Values Represent +25°C, Nominal Conditions and have been characterized but are not tested. (Continued) 


LIMITS 

PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE MIN I TYP | MAX | UNITS 


Programmable Output 
Ranges 




-55°C to +126°C 0 


-55°C to+125°C -2.5 


-55°Cto+125°C 0 


-55°Cto+125°C -5 


-55°Cto+125°C -10 




Fixed 500 Resistor for R2 
Figures 1,2 


Fixed 500 Resistor for R3 
Figures 1,2 


Figures 1,2 



-55°C to +125°C 


-55°C to +125°C 


-55°Cto+125°C ±0.25 


-55°Cto+125°C ±0.15 


±0.10 ±0.25 I % of 


±0.05 ±0.10 %of 


External Adjustments 
Gain Error 


Bipolar Zero Error 


—Gain Adjustment 
Range 


Bipolar Zero Adjust¬ 
ment Range 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process and are not tested. These parameters are characterized upon initial 
design release. 

2. 24 Pin DIP package only. 

3. 24 Pin Flatpack package only. 

TABLE 4. POST 50KRAD ELECTRICAL PERFORMANCE CHARACTERISTICS 
Post 50KRAD Electrical Performance is per Tables 1,2, and 3 

TABLE 5. BURN-IN DELTA PARAMETERS (Ta = +25®C) 

TBD 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

QSUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, A 

Final Test 

100%/5004 

1,7,9 

Group A 

Samples/5005 

1,2,3,7,8,9,10,11 

Group B 

B5 

Samples/5005 

1,2,3,7,8,9,10,11 


Others 

Samples/5005 

1,7 

Group D 

Samples/5005 


Group E, Subgroup 2 

Samples/5005 

1,7,9 
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HS-565ARH 


Definitions of Specifications 

Digital Inputs 

The HS-565ARH accepts digital input codes in binary format 
and may be user connected for any one of three binary 
codes. Straight binary, Two’s Complement*, or Offset Binary, 
(See Operating Instructions). 


DIGITAL 

ANALOG OUTPUT 

INPUT 

STRAIGHT 

OFFSET 

TWO’S 

MSB 

.LSB 

BINARY 

BINARY 

COMPLEMENr 

000 . 

..000 

Zero 

-FS (Full Scale) 

Zero 

100 . 

..000 

VaFS 

Zero 

-FS 

Ill . 

..111 

+FS-1LSB 

+FS-1LSB 

Zero-1 LSB 

oil . 

..111 

V 2 FS - 1LSB 

Zero-1 LSB 

+FS - 1LSB 


* Invert MSB with external Inverter to obtain Two’s Complement Coding 

Accuracy 

Nonlinearity - Nonlinearity of a D/A converter is an impor¬ 
tant measure of its accuracy. It describes the deviation from 
an ideal straight line transfer curve drawn between zero (all 
bits OFF) and full scale (all bits ON). 

Differential Nonlinearity • For a D/A converter, it is the 
difference between the actual output voltage change and the 
ideal (1LSB) voltage change for a one bit change in code. A 
Differential Nonlinearity of ±1LSB or less guarantees 
monotonicity; i.e., the output always increases and never 
decreases for an Increasing input. 

Settling Time 

Settling time is the time required for the output to settle to 
within the specified error band for any input code transition. 
It is usually specified for a full scale or major carry transition, 
settling to within V 2 LSB of final value. 


Power Supply Sensitivity 

Power Supply Sensitivity is a measure of the change In gain 
and offset of the D/A converter resulting from a change in - 
15V or +15V supplies. It is specified under DC conditions 
and expressed as parts per million of full scale range per 
percent of change in power supply (ppm of FSR/%). 

Compliance 

Compliance Voltage is the maximum output voltage range 
that can be tolerated and still maintain its specified accuracy. 
Compliance Limit implies functional operation only and 
makes no claims to accuracy. 


A glitch on the output of a D/A converter is a transient spike 
resulting from unequal internal ON-OFF switching times. 
Worst case glitches usually occur at half scale or the major 
carry code transition from Oil ... 1 to 100 ... 0 or vice 
versa. For example, If turn ON Is greater than turn OFF for 
oil ... 1 to 100 ... 0, an Intermediate state of 000 ... 0 
exists, such that, the output momentarily glitches toward 
zero output. Matched switching times and fast switching will 
reduce glitches considerably. 

Appiying the HS-565ARH 

OP AMP Selection 

The HS-565ARH’s current output may be converted to 
voltage using the standard connections shown in Figures 1 
and 2. The choice of operational amplifier should be 
reviewed for each application, since a significant trade-off 
may be made between speed and accuracy. Remember 
settling time for the DAC-amplifier combination is 

J(tD)2+(tA)2 

where tp, tA are settling times for the DAC and amplifier. 


Gain Drift - The change in full scale analog output over the 
specified temperature range expressed in parts per million of 
full scale range per °C (ppm of FSR/°C). Gain error is 
measured with respect to +25°C at high (TH) and low (TL) 
temperatures. Gain drift Is calculated for both high (TH - 25°C) 
and low ranges (+25°C - TL) by dividing the gain error by the 
respective change in temperature. The specification is the 
larger of the two representing worst case drift. 

Offset Drift - The change In analog output with all bits OFF 
over the specified temperature range expressed in parts per 
million of full scale range per °C (ppm of FSR/°C). Offset error 
is measured with respect to +25°C at high (TH) and low (TL) 
temperatures. Offset drift Is calculated for both high (TH - 25°C) 
and low +25°C - TL) ranges by dividing the offset error by the 
respective change in temperature. The specification given is 
the larger of the two, representing worst case drift. 



FIGURE 1. UNIPOLAR VOLTAGE OUTPUT 
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HS-565ARH 



No Trim Operation 

The HS-565ARH will perform as specified without calibration 
adjustments. To operate without calibration, substitute 500 
resistors for the 1000 trimming potentiometers: In Figure 1 
replace R2 with 500; also remove the network on pin 8 and 
connect 500 to ground. For bipolar operation in Figure 2, 
replace R3 and R4 with 500 resistors. 

With these changes, performance is guaranteed as shown 
under Specifications, ''External Adjustments”. Typical 
unipolar zero will be ±V 2 LSB plus the op amp offset. 

The feedback capacitor C must be selected to minimize 
settling time. 



iiBi^ 



FIGURE 2. BIPOLAR VOLTAGE OUTPUT 


Calibration 

Calibration provides the maximum accuracy from a 
converter by adjusting its gajn and offset errors to zero, For 
the HS-565ARH, these adjustments are similar whether the 
current output is used, or whether an external op amp is 
added to convert this current to a voltage. Refer to Table 1 
for the voltage output case, along with Figure 1 or 2. 

Calibration is a two step process for each of the five output 
ranges shown in Table 1. First adjust the negative full scale 
(zero for unipolar ranges). This is an offset adjust which 
translates the output characteristic, i.e. affects each code by 
the same amount. 

Next adjust positive FS. This is a gain error adjustment, 
which rotates the output characteristic about the negative FS 
value. 

For the bipolar ranps, this approach leaves an Wror^t the 
zero code, whose maximum values is the same as for 
integral nonlinearity error. In general, only two values of 
output may be calibrated exactly; ail others must tolerate 
some error. Choosing the extreme end points (plus and 
minus full scale) minimizes this distributed error for ail other 
codes. 

Settling Time 

This is a challenging measurement, in which the result 
depends on the method chosen, the precision and quality of 
test equipment and the operating configuration of the DAC 
(test conditions). As a result, the different techniques in use 
by converter manufacturers can lead to consistently different 
results. An engineer should understand the advantage and 
limitations of a given test methods before using the specified 
settling time as a basis for design. 


TABLE 1. OPERATING MOOES AND CAUBRATION 
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HS-565ARH 


The approach used for several years at Harris calls for a 
strobed comparator to sense final perturbations of the DAC 
output waveform. This gives the LSB a reasonable 
magnitude (814mV for the HS-565ARH, which provides the 
comparator with enough overdrive to establish an accurate 
±V 2 LSB window about the final settled value. Also, the 
required test conditions simulate the DAC’s environment for 
a common application - use in a successive approximation 
A/D converter. Considerable experience has shown this to 
be a reliable and repeatable way to measure settling time. 

The usual specification is based on a 10V step, produced by 
simultaneously switching all bits from off-to-on (tON) or on- 
to-off (tOFF), The slower of the two cases Is specified, as 
measured from 50% of the digital input transition to the final 
entry within a window of ±V 2 LSB about the settled value. 
Four measurements characterize a given type of DAC: 

(a) tON, to final value +V 2 LSB 

(b) tON, to final value -V 2 LSB 

(c) tOFF, to final value +V 2 LSB 

(d) OFF, to final value -V 2 LSB 

(Cases (b) and (c) may be eliminated unless the overshoot 
exceeds V 2 LSB). For example, refer to Figure 3 for the 
measurement of case (d). 


OUT PULSE PULSE OUT 

- GENERATOR -GENERATOR -1 

N0.1 TRIG NO. 2 

. OUT _ I 


Procedure 

As shown In Figure 3B, settling time equals tX plus the 

comparator delay (tD = 15ns). To measure tX, 

• Adjust the delay on generator number 2 for a tX of several 
microseconds. This assures that the DAC output has 
settled to its final wave 

• Switch on the LSB (+5V) 

• Adjust the VLSB supply for 50% triggering at COMPARA¬ 
TOR OUT. This is indicated by traces of equal brightness 
on the oscilloscope display as shown in Figure 3B. Note 
DVM reading. 

• Switch to LSB to Pulse (P) 

• Readjust the VLSB supply for 50% triggering as before, 
and note DVM reading. One LSB equals one tenth the 
difference in the DVM readings noted above 

• Adjust the VLSB supply to reduce the DVM reading by 
5LSB's (DVM reads 10X, so this sets the comparator to 
sense the final settled value minus V 2 LSB). Comparator 
output disappears 

• Reduce generator number 2 delay until comparator output 
reappears, and adjust for “equal brightness” 

• Measure tX from scope as shown in Figure 3B. Settling 
time equals tX + tD, i.e. tX + 15ns 


i TURNON 
^ TURNOFF 


**>131 2mA • 

5V-0>L_ 
T LSB 


h ^ ® ♦K © 


s COMPARATOR 
*OUT 


OV - 

© 

-400mV - 
(TURN OFF) 


• SETTUNG TIME 
- tD s COMPARATOR DELAY 


. _ I VLSB 

■ 0-1pP I SUPPLY I 


“EQUAL BRIGHTNESS” 


FIGURE 3A. 
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HS-565ARH 


Other Considerations 

Grounds 

The HS-565ARH has two ground terminals, pin 5 (REF 
GND) and pin 12 (PWR GND). These should not be tied 
together near the package unless that point is also the 
system signal ground to which all returns are connected, (if 
such a point exists, then separate paths are required to pins 
5 and 12). 

The current through pin 5 is near zero DC*; but pin 12 
carries up to 1.75mA of code - dependent current from bits 
1, 2, and 3. The general rule is to connect pin 5 directly to 
the system “quiet” point, usually called signal or analog 
ground. Connect pin 12 to the local digital or power ground. 
Then, of course, a single path must connect the analog/ 
signal and digital/power grounds. 


Connections to pin 9 (lOUT) on the HS-565ARH are most 
critical for high speed performance. Output capacitance of 
the DAC is only 20pF, so a small change of additional 


capacitance may alter the op amp’s stability and affect 
settling time. Connections to pin 9 should be short and few. 
Component leads should be short on the side connecting to 
pin 9 (as for feedback capacitor C). See the Settling Time 
section. 

Bypass Capacitors 

Power supply bypass capacitors on the op amp will serve the 
HS-565ARH also. If no op amp is used, a 0.01 pF ceramic 
capacitor from each supply terminal to pin 12 Is sufficient, 
since supply current variations are small. 

* Current cancellation is a two step process within the HS- 
565ARH in which code dependent variations are eliminated, 
the resulting DC current is supplied internally. First an 
auxiliary 9 bit R-2R ladder is driven by the complement of 
the DAC’s Input code. Together, the main and auxiliary 
ladders draw a continuous 2.25mA from the Internal ground 
node, reprdle^ of Input code. Part of the DC current is 
supplied by the zener voltage reference, and the remainder 
is sourced from the positive supply via a current mirror which 
is laser trimmed for zero current through the external 
terminal (pin 5). 


Die Characteristics 

Transistor Count.. 200 Thermal Constants 

Die Size. 179 x 107 mils 0ja. 

Tie Substrate to.Reference Ground Sjc. 

Process.Bipolar - Dl 


0ja.+51 °C 

0jc.+16°C 
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SEMICONDUCTOR 


HS-9008RH 


PRELIMINARY 

December 1992 


CMOS 8 Bit Flash 
Analog-to-Digital Converter 


Features 

• Excellent Noise Rejection - Fully Differential Design 

• Superior Linearity (0.5LSB Typical) 

• Single Reference Supply 

• Low Power (400mW Typical) 

• 20MHz Sampling Rate (50ns Conversion Time) 

• Total Dose Hardness to 300KRAD 

Description 

The Harris HS-9008RH is a CMOS 8 Bit Flash Converter 
designed for space applications were relatively low 
power, exceptional accuracy and very fast conversion 
speeds are a necessity. 

The HS-9008RH design differs substantially from most 
other available Flash Converters as it employs fully 
differential analog input sampling networks and 
amplifiers, as well as regenerative, offset nulled (error 
correcting) comparators. These circuit techniques 
improve noise performance and render the circuit much 
less sensitive to process and radiation Induced device 
parametric shifts. Outstanding Integral and differential 
linearity error is achieved through the use of a metal film 
resistor network which exhibits >10 bit linearity without 
trim. As a result of these innovations, the device operates 
with a single fixed reference supply as opposed to the 
multiple, adjustable references used in similar devices. 

The HS-9008RH is fabricated in Harris’ new AVLSI1RA 
process, which is dual level metal, twin well, thin EPI, 
1.25iiM junction isolated CMOS process. The capacitors 
are metal to metal with a nitride dielectric and have a neg¬ 
ligible attenuation factor. 

This combination of factors makes the HS-9008RH one of 
the best 8 Bit Flash Converters available in the Commer¬ 
cial, Military or Rad Hard markets. 


Pinouts 

28 PIN CERAMIC DIP CASE OUTLINE D1, CONFIGURATION 3 
TOP VIEW 


VaR[T. 
vddd[T 
clk|T 
VDDd[4 
vssa|T 
VREF- U 
VDDA^ 
(LSB) B1 U 
B2\± 
B3R0 


28j VSSD 
27] VIN 
2®1 VSSD 
25] VSSA 
13 VREF+ 
23] VDDA 
^ OF 
13 B8 (MSB) 
23 B7 
^ B6 
ii] B5 
^ VSSA 
in VSSD 
Til VDDD 


28 PIN FLATPACK CASE OUTLINE F11 A, CONFIGURATION 2 
TOP VIEW 




1 © 

28 

2 

27 

3 

26 

4 

25 

5 

24 

6 


7 

22 

8 

21 

0 

20 

10 

19 

11 

18 

12 

13 

17 

16 

14 

15 


Truth Tabie 


B1 -88 

OF 


Valid 

Valid 


Tri-State 

Valid 


Tri-State 

TrI-State 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ . ^ 
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HS-9008MS 


Pin Description 


PACKAGE PIN 


28 DiP/FP 


8 


9 


10 


11 


18 


19 


20 


21 


22 


16,26, 28 



DESCRIPTION 


(LSB) Output Data Bits 


Output Data Bits 


Output Data Bits 


Output Data Bits 


Output Data Bits 


Output Data Bits 


Output Data Bits 


(MSB) Output Data Bits 


Overflow 


Digital Ground 


Functionai Diagram 


PACKAGE PIN 


28 DIP/FP 


2, 4,15 


13 


12 


6 


27 


5,17,25 


3 


24 


7,14,23 



DESCRIPTION 


Digital Supply 


Tri-State Output Enable 


Tri-State Output Enable 


Negative Reference Input 


Analog Signal In 


Analog Ground 


Clock Input 


Reference Midpoint 


Positive Reference Input 


Analog Supply 


CLOCK GENERATOR 
01 OT L U 


OIL 01 


DSN I I DYNAMIC 

CC256 I I aMPS^ I latch 


OUTPUT 


MFFS 



OUTPUT 

M 


MFFS 

h 



OUTPUT 

M 



MFFS 

M 




ImffsLI 2 


OUTPUT 

U 



MFFS 

h 




OUTPUT 

M 



MFFS 

M 




VREF RESISTOR 
LADDER 


DIFFERENTIAL 

COMPARATOR 


TRI-STATE 

OUTPUTS 
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Specifications HS-9008RH 


Absolute Maximum Ratings 

DC Supply Voltage Range, VDDD = VDDA 

(Referenced to VSSD = VSSA = GND).-0.3V to +7.0V 

Input Voltage Range: CE1, CE2, CLK, VREF-, 

VREF+, VIN, V 2 R.VSS -0.3V to VDD +0.3V 

Output Voltage Range: B1 - B8, OF 

(Outputs Off)... .VSS -0.3V to VDD +0.3V 

DC Input Current CE1, CE2, CLK, VIN, B1 - B8, OF.10mA 

Storage Temperature Range.-65°C to +150°C 

Lead Temperature (Soldering 10s).+265°C 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range (VDDD = VDDA).+4.5V to +5.5V Digital Input Low Voltage.. OV to +0.2VDDD 

Operating Temperature Range..-55°C to +125°C Input High Voltage.0.8VDDD to VDDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


All Typical Values Represent +25°Ci Nominal Conditions and have been characterized but are not tested. 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

TYP 

MAX 

Resolution 


VDDD = VDDA = 5V, 

CLK = 10MHz, VSSD = VSSA = OV, 
VREF = 4.000V (Adj.) 

1,2,3 

-55°C to +125°C 

8 

■ 

■ 

Bits 

Integral Linearity 

Error 

ILE 

VDDD = VDDA = 5V, 

CLK = 10MHz, VSSD = VSSA = OV, 
VREF = 4.000V (Adj.) 

1.2,3 

-55°C to +125°C 

■ 

±0.5 

±1.0 

LSB 

Differential Linearity 
Error 

DLE 

VDDD = VDDA = 5V, 

CLK = 10MHz, VSSD = VSSA = OV, 
VREF =r 4.000V (Adj.) 

1,2,3 

-55°Cto+125°C 

■ 

±0.25 

±0.5 

LSB 

Offset Error 

VOS 

VDDD = VDDA = 5V, CLK = 10MHz, 
VSSD = VSSA = OV, VREF = 4.000V 
(Adj.), VIN = VREF- + 0.5LSB 

1,2,3 

-55°C to +125®C 

■ 

■ 

±1.25 

LSB 

Gain Error 

GE 

VDDD = VDDA = 5V, CLK=: 10MHz, 
VSSD = VSSA = OV, VREF = 4.000V 
(Adj.), VIN = VREF+ - 1.5LSB 

1.2,3 

-55°C to +125°C 

■ 

■ 

±2.25 

LSB 

Ladder Impedance 

Ref 

VDDD = VDDA = 5V, 

CLK = 10MHz, VSSD = VSSA = OV, 
VREF = 4.000V (Adj.) 

1,2,3 

-55°Cto+125°C 

300 

500 

600 

Q 

Full Scale Range 
(VIN and (VREF+) - 
(VREF-)) 


VDDD = VDDA = 5V, 

CLK = 10MHz, VSSD = VSSA = OV, 
VREF = 4.000V (Adj.) 

1,2,3 

-55°C to +125°C 

■ 

■ 

5 

V 

Supply Current (IDDD 
+ IDDA + IREF) 

Dynamic 

IDDD 

VDDD = VDDA = 5V, CLK = 10MHz, 
VSSD = VSSA = OV, VREF=4.000V 
(Adj.), CLK = 25MHz (Note 1) 

1.2,3 

-55°Cto+125°C 

1 

60 

135 

mA 

Static 

IDDS 

VDDD = VDDA = 5V, CLK = 10MHz, 
VSSD = VSSA = OV, VREF = 4.000V 
(Adj.),,CLK=Hlgh 

1,2,3 

-55°C to +125°C 

■ 

40 

80 

mA 


NOTE: 


1. For typical value, CLK = 1MHz. 


Reiiability Information 


Thermal Resistance 

0ja 

0jc 

28 Flatpack Package. 

. TBD 

TBD 

28 Ceramic DIP Package. 

. TBD 

TBD 

24 Flatpack Package. 

. TBD 

TBD 


Package Power Dissipation 

For Ta = -55°C to +125°C.TBD 
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Specifications HS-9008RH 


TABLE 2A. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


All Typical Values Represent +25°C, Nominal Conditions and have been characterized but are not tested. 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUPA 
SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 


TYP 

MAX 

Conversion Speed 


VDDD = VDDA = 5V, CLK = 10MHz, 
VSSD = VSSA = OV, VREF = 4.000V 
(Acy.), CLK = 50% Duty Cycle, 
Square Wave 

9,10,11 

-55°C to +125°C 

20 

■ 

1 

MSPS 

Full Power Bandwidth 


VDDD = VDDA = 5V, CLK= 10MHz, 
VSSD=VSSA = OV, VREF=4.000V 
(Ad].), VIN = Full Scale Sine Wave 
(Note 1) 

9,10,11 

-55°C to +125°C 

1 

10 

1 

MHz 

Differential Gain Error 


VDDD = VDDA = 5V, 

CLK = 10MHz, VSSD = VSSA ^ OV, 
VREF = 4.000V (Adj.), (Note 2) 

9,10,11 

-55°C to +125°C 

■ 

■ 

2.5 

% 

Differential Phase_ 

Error 


VDDD = VDDA = 5V, CLK= 10MHz, 
VSSD = VSSA = OV, VREF=4.000V 
(Adj.), (Note 2) 

H 9,10,11 

-55°Cto+125°C 

■ 

■ 

2.5 

Deg. 

Total Harmonic 
Distortion 

THD 

VDDD=VDDA=5V, 
VSSD = VSSA = 0V, 
VREF = 4.000V 
(Adj.) 

CLK = 1MHz 

9,10,11 

-55°C to +125°C 

- 

- 

-48 

dB 

CLK = 10MHz 

9,10,11 

-55°C to +125°C 

- 

- 

-48 

dB 

CLK = 20MHz 

9,10,11 

-55°C to +125°C 

- 

- 

-48 

dB 

Signal-to-Nolse Ratio 
(Plus Distortion) 

SNRD 

VDDD=VDDA = 5V, 
VSSD = VSSA = 0V, 
VREF r= 4.000V 
(Adj.) 

CLK = 1MHz 

9,10,11 

-55°C to +125°C 

47 

- 

- 

dB 

CLK = 10MHz 

9,10,11 

-55°C to +125°C 

47 

- - 

- 

dB 

CLK = 20MHz 

9,10,11 

-55°C to +125°C 

42 

- 

- 

dB 


NOTE: 


1. The -3dB bandwidth for frequency response purposes is greater than 30MHz. 

2. VIN = 3,58MHz burst, CLK = 14MHz, 6 DC levels (2.0, 2.2,2.4,2.6,2.8, 3.0V). 


TABLE 2B. AC ELECTRICAL SWITCHING CHARACTERISTICS 


All Typical Values Represent +25°C, Nominal Conditions and have been characterized but are not tested. 





GROUP A 


LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

SUBGROUP 

TEMPERATURE 

MIN 

TYP 

MAX 

UNITS 

Track Time (Auto 
Balance Time) 

TTRACK 

VDDD = VDDA = 5V, 

CLK = 25MHz, VSSD = VSSA=OV, 
VREF = 4.000V (Adj.), CLK = High 

9,10,11 

-55°C to +125°C 

20 


■ 

ns 

Hold Time 

THOLD 

VDDD = VDDA = 5V, CLK = 25MHz, 
VSSD = VSSA = OV, VREF=4.000V 
(Adj.), CLK = Low 

9,10,11 

-55°C to +125°C 

20 


■ 

ns 

Data Output Delay 

TOD 

VDDD = VDDA = 5V, 

CLK = 25MHz, VSSD = VSSA = OV, 
VREF = 4.000V (Adj.) 

9,10,11 

-55°C to +125°C 

■ 


35 

ns 

Output Enable Time 

TEN 

VDDD = VDDA = 5V, 

CLK = 25MHz, VSSD = VSSA = OV, 
VREF = 4.000V (Adj.) 

9, 10,11 

-55®C to +125°C 

■ 


25 

ns 

Output Disable Time 

TDIS 

VDDD = VDDA = 5V, 

CLK = 25MHz, VSSD = VSSA = OV, 
VREF = 4.000V (Adj.) 

9,10,11 

-55°C to +125°C 

■ 


25 

ns 
























































































































Specifications HS-9008RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 

All Typical Values Represent +25°C, Nominal Conditions and have been characterized but are not tested. 


PARAMETERS 

SYMBOL 

Digital Input 
Capacitance 

Cl 

Output Capacitance 

CO 

Analog Input 
Capacitance 
(Static) 

CIN 

Analog Input 
Capacitance 
(Dynamic) 

DYNCIN 

Aperture Delay 


Aperture Jitter 


Analog DC Input 
Current 

IREF 

Power Supply 
Rejection 

PSR 


CONDITIONS 


f = 1M Hz, VDDD = VDDA = OPEN, 
VSSD = VSSA = OV, Ta = +25°C 


f = 1 MHz, VDDD = VDDA = OPEN, 
VSSD = VSSA = OV, Ta =+25°C 


CLK = High, VDDD = VDDA = 5V, 
VSSD = VSSA =:0V, 

VREF = 4.000V (Adj.). 


CLK = 3MHz, VDDD = VDDA = 5V, 
VSSD = VSSA = 0V, 

VREF = 4.000V (A(fl.), 


VDDD = VDDA = 5V, 
VSSD = VSSA = 0V, 
VREF = 4.000V (Adj.) 


VDDD = VDDA = 5V, 
VSSD = VSSA = 0V, 
VREF = 4.000V (Adj.) 


VIN = 4.0V, VDDD = VDDA = 5V, 
VSSD = VSSA = 0V, 

VREF=: 4.000V (Acy.), 


VDDD = VDDA = 5.5V, 
VSSD = VSSA = 0V, 
VREF = 4.000V (Adj.) 


NOTES TEMPERATURE 


+25°C 


+25°C 


+25°C 


+25°C 


-55°C to +125°C 


-55°C to +125°C 


-55°C to +125°C 


-55°C to +125°C 


-55°Cto+125°C 


-55°C to +125°C 





1. The parameters listed in Table 3 are controlled via design or process and are not tested. These parameters are characterized upon initial 
design release. 

2. 28 Pin DIP package only. 

3. 28 Pin Flatpack package only. 


TABLE 4. POST 300KRAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

Post 300KRAD Electrical Performance is per Tables 1,2, and 3 

TABLE 5. BURN-IN DELTA PARAMETERS = +25°C) 

TBD 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test 


PDA 


Final Test 


Group A 


Group B 


Group D 


Group E, Subgroup 2 


METHOD 

Q SUBGROUPS 

100%/5004 

1.7.9 

100%/5004 

1,7,A 

100%/5004 

1,7,9 

Samples/5005 

1,2, 3,7, 8, 9,10,11 

Samples/5005 

1,2,3,7,8, 9,10,11 

Samples/5005 

1,7 

Samples/5005 

1,7 

Samples/5005 

1,7,9 
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Timing Diagrams 

INPUT TIMING 


CLK 


DATA 1 - 8 
+ OVERFLOW 


OUTPUT ENABLE TIMING 

ceT 


CE2 


DATA1 -8 


OVERFLOW 



HS'9008RH 


Burn-In Diagram 


HS-9008RH 28 PIN DIP/FLATPACK 


HS-9008RH 24 PIN FLATPACK 



LOAD 

(EACH OUTPUT) 



LOAD 

(EACH OUTPUT) 


VDD1 = 5,5V Min 
VDD2 = 4V Min 

Input Signals: F1 = 1MHz (50% Duty Cycle); F2 = FI/4 
VIH = 5V, +0.5V, -0; VIL = OV, +0.5V, -0 


Irradiation Circuit 


VDD1 = 5.5V Min 
VDD2 = 4V Min 

Input Signals: FI = 1MHz (50% Duty Cycle); F2 = FI/4 
VIH = 5V, +0.5V, -0; VIL = OV, +0.5V, -0 



All Total Dose Testing Is performed using the HS1-9008RH package (28 DIP) 
VDD1= 5.5V Min 
Resistors = 10KQ ± 10% 

Total Dose = 300KRADS 


5-17 


DATA 

CONVERTERS 









RAD HAR 



FIELD PROGRAMMABLE GATE ARRAY 


FIELD PROGRAMMABLE GATE ARRAY DATA SHEET 

HS-XC3020MS Radiation Hardened Field Programmable Gate Array 
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SEMICONDUCTOR 


HS-XC3020MS 


ADVANCE INFORMATION 


December 1992 


Radiation Hardened 
Field Programmable Gate Array 


Features 

• 1.25 Micron Radiation Hardened SOS CMOS 

- Totai Dose 300KRAD 

- Transient Upset 1x10® RAD (Si/s) 

- SEU Error Rate 1 x lO"^^ E/B-Day 

• XILINX XC3020 Compatible 

• Pin-For-PIn Functionally Equivalent 

• Uses XILINX Supported PC or Work-Station Based 
Development System 

• Latch-up Free Under any Conditions 

• Low Power CMOS Static Memory Technology 

• Available in 100 Lead Ceramic Quad Fiatpack 

• Flexible Array Architecture 


Description 

The HS-XC3020MS is a high density CMOS programmable 
gate array which is functionally compatible with the XILINX 
XC3020 Logic Cell™ Array. All XILINX development tools 
(XACT™) can be used to capture/edit, simulate, and place & 
route designs on the HS-XC3020MS. The HS-XC3020MS is 
fabricated on the Harris 1.25 micron Siiicon-on-Sapphire 
CMOS process. This technology gives exceptional hardness 
to all types of radiation, including neutron fluence, total 
ionizing dose, and cosmic rays. 

Architecture 

The perimeter of configurable I/O blocks provides a 
programmable Interface between the internal logic array and 
the device package pins. The array of configurable logic 
blocks performs user-specified logic functions. The Intercon¬ 
nect resources are programmed to form networks that carry 
logic signals among blocks. 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ _ 
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HS-XC3020MS 


Pin Description 


PIN 

NO. 

PIN 

NAME 


PIN 

NO. 

PIN 

NAME 

51 

GND 


76 

VCC 

52 

I/O 


77 

D3 (I/O) 

53 

I/O 


78 

^ (I/O) 

54 

I/O 


79 

D2 (I/O) 

55 

I/O 


80 

I/O 

56 

I/O 


81 

NC 

57 

I/O 


82 

NC 

58 

I/O 


83 

D1 (I/O) 

59 

NC 


84 

RCLK-BUSY/RDY 

(I/O) 

60 

NC 




85 

DO-DIN (I/O) 

61 

XTAL2 (I/O) 



85 

DOUT(l/0) 

62 

NC 



87 

CCLK 

63 

RESET 



88 

NC 

64 

NC 



89 

NC 

65 

DONE (PROG) 



90 


66 

D7 (I/O) 



91 

A1 - CS2 (I/O) 

67 

XTAL1 (l/0)(BCLKIN) 



92 

NC 

68 

D6 (I/O) 



93 

A2 (I/O) 

69 

NC 



94 

A3 (I/O) 

70 

NC 



95 

NC 

71 

I/O 



96 

NC 

72 

D5 (I/O) 



97 

A15 (I/O) 

73 

CSO (I/O) 



98 

A4 (I/O) 

74 

D4 (1/00 



99 

A14 (I/O) 

75 

I/O 



100 

A5 (I/O) 




PIN 

PIN 


PIN 

PIN 

NO. 

NAME 


NO. 

NAME 

1 

GND 


26 

VCC 

2 

A13 (I/O) 


27 

I/O 

3 

A6(l/0) 


28 

I/O 

4 

A12 (I/O) 


29 

I/O 

5 

A7 (I/O) 


30 

I/O 

6 

NC 


31 

I/O 

7 

NC 


32 

I/O 

8 

All (I/O) 


33 

I/O 

9 

A8 (I/O) 


34 

I/O 

10 

A10 (I/O) 


35 

NC 

11 

A9 (I/O) 


36 

NC 

12 

NC 


37 

Ml (RDATA) 

13 

NC 


38 

NC 

14 

PWRDWN 


39 

MO (RT) 

15 

I/O (TCLKIN) 


40 

NC 

16 

NC 


41 

M2 (I/O) 

17 

NC 


42 

HDC (I/O) 

18 

NC 


43 

I/O 

19 

I/O 


44 

LDC (I/O) 

20 

I/O 


45 

NC 

21 

I/O 


46 

NC 

22 

I/O 


47 

I/O 

23 

I/O 


48 

I/O 

24 

I/O 


49 

I/O 

25 

_1 

I/O 


50 

InTF (I/O) 


NOTE: 0.025 Pitch and 0.025 Spacing 


Logic Capacity (Gates). 2000 User I/O’s...64 

Configurable Logic Blocks.64 Configuration Program Bits .... 14779 
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Specifications HS-XC3020MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage..-0.5Vto+7.0V Thermal Resistance 0ja 0jc 

Input Voltage Range.-0.5V to VCC+0.5V Flatpack Package ... TBD TBD 

DC Input Current, any one input.±10mA Maximum Package Power Dissipation 

Storage Temperature Range.-65°C to +150°C For T^ = -55°C to +100°C.TBD 

Junction Temperature.+150°C For T^ = +100°C to +125°C.Derate Linearly at TBD 

Lead Temperature (Soldering 10s)... +260°C Gate Count..TBD 

Typical Derating Factor.TBD 

ESD Classification.Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings“ may cause permanent damage to the device. This is a stress only mting and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range...+4.5V to +5.5V Input Low Voltage (CMOS).OV to 0.3V 

Operating Temperature Range.-55°C to +125°C Input High Voltage (TTL).VCC to VCC/2V 

Input Rise and Fall Time.TBD Input High Voltage (CMOS).VCC to 0.7VCC 

Input Low Voltage (TTL)..OV to +0.8V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

SUBGROUPS TEMPERATURE 


+25°C 


-55°C, +125°C 


+25°C 


-55°C,+125°C 


+25®C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55®C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, -»-125°C 


PARAMETER 

SYMBOL 

NOTE1 

CONDITIONS 

Quiescent Operational 

Supply Current 
(CMOS Mode) 

ICCO 

VCC = 5.5V, VIN = VCC or 
GND (Note 2) 

Quiescent Operational 

Supply Current 
(TTL Mode) 

ICCO 

VCC = VIN = 5.5V, 

PWRDWN = OV (Note 2) 

Power Down Supply 

Current 

ICCPD 

VCC = 5.5V, VIN = VCC or 
GND 

Output Current (Source) 

lOH 

VCC = VIH = 4.5V, 

VOUT = VCC - 0.8V, 

VIL = OV (Note 3) 

Output Current (Sink) 

lOL 

VCC = VIH = 4.5V, 

VOUT = 0.4V, VIL = OV 
(Note 3) 

I/O Pin Leakage (Tri-Stated) 

lOZ 

VCC = 5.5V, Force Voltage 
= OV or VCC 

Horizontal Long Line 

Pull-Up Current 

IRLL 

VCC = 5.5V, VIN = VCC or 
GND, as an average 

PWRDWN Power Down 
Supply 

VCCPD 

Note 4 

Functional Noise Immunity 
(TTL Mode) 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V 

Functional Noise Immunity 
(CMOS Mode) 

FN 

VCC = 4.5V, VIH = 0.7 x 
VCC, VIL = 0.3 X VCC 


2,3 


7, 8A, 8B 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 



1. All voltages referenced to device ground. 

2. No output current loads, no active input or long line pull-up resistors, and with the device configured with the MAKEBITS ‘tie’ option. 

3. Force/Measure functions may be interchanged. 

4. PWRDWN transitions must occur during operational VCC levels. 
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Specifications HS-XC3020MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTE 1,2) GROUP A 

PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE 


SWITCHING CHARACTERISTICS, GENERAL LCA (SEE FIGURE 1) 


VCC = 4.5V, VIH = 3.0V, 9 +25°C 

VIL - OV - - — . . 

10,11 -55®C,+125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55®C, +125°C 


+25®C 


-65°C, +125°C 


SWITCHING CHARACTERISTICS. PERIPHERAL MODE PROGRAMMING (SEE FIGURE 4, NOTE 4) 


LIMITS 

MIN I MAX UNITS 


VCC = 4.5V, VIH = 3.0V, 

9 

VIL = OV 

10,11 

VCC = 4.5V, VIH = 3.0V, 

9 

VIL = OV 

10,11 

VCC = 4.5V, VIH = 3.0V. 

9 

VIL = OV 

10,11 

VCC = 4.5V, VIH = 3.0V, 

9 

VIL = OV 

10,11 

VCC = 4.5V, VIH = 3.0V, 

9 

VIL = OV 

10,11 


WS Low 

(1)TCA 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 


ps 



VIL = OV 

10,11 

-55°C, +125°C 

0.5 

ps 

DIN Setup 

(2)TDC 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

- 

ns 



VIL = OV 

10,11 

-55°C, +125°C 

60 

ns 

DIN Hold 

(3)TCD 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

- 

ns 



VIL = OV 

10,11 

-55°C, +125®C 

0 

ns 

ready/bO^ 

(4)TWTRB 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

- 

ns 



VIL = OV 

10,11 

-55°C, +125°C 

60 

ns 

1 SWITCHING CHARACTERISTICS, SLAVE MODE PROGRAMMING (SEE FIGURE 5, NOTE 4) 

CCLK to DOUT 

(3)TCCO 

VCC = 4.5V, VIH = 3.0V, 

9 

+25®C 

- 

ns 



VIL = OV 

10,11 

-55°C, +125°C 

100 

ns 

CCLKtoDIN Setup 

(1)TDCC 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

- 

ns 



VIL = OV 

10,11 

-55°C, +125°C 

60 

ns 

CCLK to DIN Hold 

(2)TCCD 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

- 

ns 



VIL = OV 

10,11 

-55®C, +125°C 

60 

ns 

CCLK, High Time 

(4)TCCH 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

- 

ps 



VIL = OV 

10,11 

-55®C, +125°C 

0.5 

ps 

CCLK, Low Time 

(5)TCCL 

VCC = 4,5V, VIH = 3.0V, 

9 

+25°C 

- 

ps 



VIL =s OV 

10,11 

-55°C, +125°C 


ps 

CCLK, Frequency 

FCC 

VCC = 4.5V, VIH = aov. 

9 

+25“^ 

- 

MHz 



VIL = OV 

10,11 

-55°C, +125°C 

1.0 

MHz 

SWITCHING CHARACTERISTICS, PROGRAM READBACK (SEE FIGURE 7, NOTES 5, 6) | 

RTRIG Setup 

(1)TRTH 

VCC = 4.5V, VIH = 3.0V, 

9 

+25®C 

- 

ns 



VIL = OV 

10,11 

-55°C, +125°C 

250 

ns 

CCLK, RTRIG Setup 

(2) TRTCC 

VCC = 4.5V, VIH = 3.0V, 

9 

+25®C 

- 

ns 



VIL = OV 

10,11 

-55°C, +125°C 

200 

ns 

CCLK, RDATA Delay 

(3)TCCRD 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

- 

ns 



VIL = OV 

10,11 

-55°C. +125°C 

100 

ns 

































































































































































































Specifications HS-XC3020MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


(NOTE 1,2) 
CONDITIONS 


GROUP A 

SUBGROUPS TEMPERATURE I MIN I MAX 


SWITCHING CHARACTERISTICS, PROGRAM READBACK (SEE FIGURE 7, NOTES 5,6) CONTINUED 


CCLK, Clock Low 

(4) TTCLR 

VCC = 4.5V, VIH = 3.0V, 

9 

+ 250 C 

- 

- 

ps 



VIL = OV 

10,11 

-55®C, +125°C 

0.5 

1.0 

ps 

CCLK, Clock High 

(5)TCCHR 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

- 

- 

ps 



VIL = OV 

10, 11 

-55°C, +125°C 

0.5 

- 

ps 


BENCHMARK PATTERNS 


TPID + Interconnect + 
8(TILO) + TOP. Measure 8 
Columns 


TCKO + TICK + TCKI + 
Interconnect 


TCKO + TQLO + TILO + 
TDICK + Interconnect 


TILO + TECCK + 
Interconnect 


TOKPO + TOPS-TOPF + 
TPICK 


TCKO + TQLO + TPUS + 
TICK + Interconnect 


TCKO + TQLO + TPUS + 
TICK + Interconnect 


TCKO+TQLO+TIO+TICK 
+ Interconnect 


TCKO + TQLO + TIO + TICK 
+ Interconnect 





VCC = 4.5V, VIH = 3.0V, 
VIL = OV 


VCC = 4.5V, VIH = 3.0V, 
VIL = 0V (On all CLBs) 


VCC = 4.5V, VIH = 3.0V, 
VIL = OV(On all CLBs) 


VCC = 4.5V, VIH = 3.0V, 
VIL = OV(Onall CLBs) 


VCC = 4.5V. VIH = 3.0V, 
VIL = OV (On all CLBs) 


VCC = 4.5V. VIH = 3.0V, 
VIL = 0V(1 LL Pull-Up) 


VCC = 4.5V, VIH = 3.0V, 
VIL = 0V (Alt. LL Pull-Up) 


VCC = 4.5V, VIH = 3.0V, 
VIL = OV (No Pull-Up, Lower 
LLs) 


VCC = 4.5V, VIH = 3.0V, 
VIL = 0V (No Pull-Up, Upper 
LLs) 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25®C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125®C 


+25°C 


-55°C, +125®C 


+25®C 


-55°C, +125°C 


+25®C 


-55®C, +125°C 


APPLICATION GUIDELINES, SWITCHING, CLB (SEE FIGURE 2) 


Combinatorial 

(1)TILO 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 

- 

- 

ns 



VIL = OV 


-55°C, +125°C 


14 

ns 

RESET to CLB Output 

(9) TRIO 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 


- 

ns 



VIL = OV 


-55°C, +125°C 


12 

ns 

RESET Direct Width 

(13) TRPW 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 


- 

ns 



VIL = OV 


-55°C, +125°C 

12 

- 

ns 

Master Reset Pin to CLB 

Out 

TMRQ 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 


- 

ns 


VIL = OV 


-55°C, +125°C 


30 

ns 

K Clock to CLB Output 

(8) TCKO 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 


- 

ns 

(Note 7) 


VIL = OV 


-55°C, +125°C 


12 

ns 

K Clock + Q through F or G 

TQLO 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 


- 

ns 

to CLB Out 


VIL = OV 


-55°C. +125°C 


11 

ns 

K Clock to Logic Input Setup 

(2) TICK 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 


- 

ns 



VIL = OV 


-55°C, +125°C 

12 

- 

ns 
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Specifications HS-XC3020MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


GROUP A 


+25°C 


-55°C,+125°C 1 


+25°C 


-55°C,+125°C 8 


+25°C 


-55°C,+125°C 6 


+25°C 


-55°C,+125°C I 10 


-+25°C 


-55°C, +125^*0 0 


+25°C 


-55°C,+125®C 9 


+25°C 


-55°C,+125°C 9 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125®C 


+25®C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C,+125°C 30 


+25°C 


-55°C, +125°C I 0 


+25°C 


-55°C, +125°C 


PARAMETER 

SYMBOL 

(NOTE 1,2) 
CONDITIONS 

APPLICATION GUIDEUNES 

. SWITCHING, CLB (SEE FIGURE 2) CONT 

K Clock to Logic Input Hold 

(3) TCKI 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

K Clock to Data Input Setup 

(4) TDICK 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

K Clock to Data Input Hold 

(5) TCKDI 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

K Clock to Enable Clock 
Setup 

(6) TECCK 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

K Clock to Enable Clock 

Hold 

(7)TCKEC 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

K Clock High (Notes 7,8) 

(11)TCH 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

K Clock Low (Note 8) 

(12) TCL 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

APPLICATION GUIDELINES, SWITCHING, INTERNAL BUFFERS 

Clock Buffer 

TGCK 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

TBUF Data to Output, 
Tri-State to Output 

TIO 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

TbOf Single Pull-Up 

TPUS 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

TBUF Pair of Pull-Ups 

TPUF 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

TBUF Bidirectional 

TBIDI 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 


APPLICATION GUIDELINES, SWITCHING, lOB (SEE FIGURE 3, NOTE 9) 


PAD (Pkg Pin) to Inputs 
TCLKIN, BCLKIN 


TPIDC 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

N/A 

(3) TPID 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

N/A 

(4)TIKRI 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

N/A 

(l)TPICK 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

N/A 

(2) TIKPI 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

N/A 

(7) TOKPO 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

N/A 
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Specifications HS-XC3020MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTE 1,2) 

GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

APPLICATION GUIDELINES 

SWITCHING, lOB (SEE FIGURE 3, NOTE 9) CONTINUED 





I/O CLOCK to I/O Pad-Out- 

(5) TOOK 

VCC = 4.5V, VIH = 3.0V, 

N/A 

-i-25°C 

- 

- 

ns 

put Setup 


VIL = OV 


-55°C, -i-125°C 

15 

- 

ns 

I/O CLOCK to I/O Pad Out- 

(6) TOKO 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 

- 

- 

ns 

put Hold 


VIL = OV 


-55°C, -»-125°C 

0 

- 

ns 

CLOCK (High) Note 8 

(11)TIOH 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 

- 

- 

ns 



VIL = OV 


-55°C, +125°C 

9 

- 

ns 

CLOCK (Low) Note 8 

(12) TIOL 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 

- 

- 

ns 



VIL = OV 


-55°C, +125°C 

9 

- 

ns 

Output to PAD (Enabled 

(lO)TOPF 

VCC = 4i5V, VIH = 3.0V, 

N/A 

+25°C 

- 

- 

ns 

Fast) 


VIL = OV 


-55®C,+125°C 

- 

15 

ns 

Output Pad (Enabled Slow) 

(10) TOPS 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 

- 

- 

ns 



VIL = OV 


-55°C,+125°C 

- 

40 

ns 

Three-State to PAD Begin 

(9) TTSHZ 

VCC = 4.5V, VIH = 3.0V, 

N/A 

-l■25°C , 

- 

- 

ns 

Hl-Z (Fast) 


VIL = OV 


-55°C,+125°C i 

- 

18 

ns 

Three-State to PAD Valid 

(8) TTSON 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C 1 

• 

- 

ns 

(Fast) 


VIL = OV 


-55°C.+125°C 1 

- 

20 

ns 

Master RESET to Input Rl 

(13) TRRI 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25°C ! 

- 

- 

ns 



VIL = OV 


-55°C,+125°C 

- 

35 

ns 

Master RESET to Output 

(14)TRPO 

VCC = 4.5V, VIH = 3.0V, 

N/A 

+25®C 

- 

- 

ns 

(FF) 


VIL = OV 


-55°C,+125°C 

- 

50 

ns 



APPLICATION GUIDELINES, SWITCHING, MASTER PARALLEL MODE PROG. (SEE FIGURE 6, NOTE 10) 


RCLK to Address Valid (1) TRAC VCC = 4.5V, VIH = 3.0V, N/A +25°C 

-55°C, +125°C 


+25°C 


-55°C, +125°C 


(3) TRCD VCC = 4.5V, VIH = 3.0V, +25°C 


RCLK (High) TRCH VCC = 4.5V, VIH = 3.0V, +25°C 

= :55^,;1250C ■ 


RCLK (Low) TRCL VCC = 4.5V, VIH = 3.0V, +25°C 


1. All voltages referenced to device ground. 

2. Force/M easure functions may be interchanged. _ 

3. RESET timing relative to valid mode lin es (M O, M1, M2) is relevant only when RESET is used to delay configuration. 

4. Configuration must be delayed until the INIT of all LCA’s is high. WS cannot go active until RDY/BUSY goes HIGH. 

5. Readback should not be initiated until configuration is complete. 

6. DOUT timing is the same as for slave mode. 

7. The CLB K to Q output delay (TCKO) plus the shortest possible Interconnect delay is always longer than the Data In hold time requirement 
(TCKDI) on the same die. 

8. These parameters are for clock pulses within an LCA device. Increase values by 20% for externally applied clock. 

9. Voltage levels of unused pads must be valid logic levels. Each can be configured with the internal pull-up resistor, configured as a driven 

output, or driven form an external source. _ 

10. At power-up, VCC must rise from 2.0V to VCC minimum is less than 10ms. Otherwise, delay configuration using RESET. 


(1)TRAC 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

(2) TDRC 

VCC = 4.5V. VIH = 3.0V, 

VIL = OV 

(3) TRCD 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

TRCH 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 

TRCL 

VCC = 4.5V, VIH = 3.0V, 

VIL = 0V 
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Specifications HS~XC3020MS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Capacitance 

COUT 


CONDITIONS 


VCC = 5.0V, VIH 5.0V, 
VIL = 0.0V,f=1MHz 


VCC = 5.0V, VIH 5.0V, 
VIL = 0.0V,f=1MHz 


VCC = 5.0V, VIH 5.0V, 
VIL = 0.0V,f=1MHz 



TEMPERATURE 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


+25°C 


-55°C, +125°C 


LIMITS 


MIN 


MAX UNITS 


PF 


PF 


pF 


pF 


pF 


pF 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and'Max limits are guaranteed but not directly test¬ 
ed. These parameters are characterized at Initial design release and upon design changes which would affect these characteristics. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




NOTES 1 2 


300K LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Quiescent Operational Supply 

Current (CMOS Mode) 

ICCO 

VCC = 5.5V, VIN = VCC or GND 
(Note 3) 

+25®C 

- 

10 

mA 

Quiescent Operational Supply 

Current (TTL Mode) 

ICCO 

VCC = VIN = 5.5V, PWRDWN = OV 
(Note 3) 

+25°C 

- 

24 

mA 

Power Down Supply Current 

ICCPD 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

5 

mA 

Output Current (Source) 

lOH 

VCC = VIH = 4.5V, VIL = 0V, 

VOUT = VCC-0.8V(Note4) 

+25°C 

-4.0 

- 

mA 

Output Current (Sink) 

lOL 

VCC = VIH = 4.5V, 

VOUT = 0.4V, VIL = OV (Note 4) 

+25°C 

4.0 

- 

mA 

I/O Pin Leakage (Tri-Stated) 

lOZ 

VCC = 5.5V, Force Voltage = OV or 
VCC, VIN = VCC or GND 

+25°C 

- 

±10 

pA 

Horizontal Long Line Pull-Up Current 

IRLL 

VCC = 5.5V, VIN = VCC or GND, 
as an average 

+25°C 

- 

H 

mA 

PWRDWN Power Down Supply 

VCCPD 

Note 5 

+25°C 

- 

3.5 

mm 

Functional Noise Immunity 
(TTL Mode) 

FN 

VCC = 4.5V, VIH = 2.25V, VIL = 

0.8V 

+25°C 

4.0 

0.5 

■ 

Functional Noise Immunity 
(CMOS Mode) 

FN 

VCC = 4.5V, VIH = 0.7 x VCC, 

VIL = 0.3 X VCC 

+25°C 

4.0 

0.5 

V 


SWITCHING CHARACTERISTICS, GENERAL LCA (SEE FIGURE 1) 


DONE/PROG Program Width (Low) 

(5) TPGW 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

6 

- 

ps 

DONE/PROG Initialization 

(6) TPGI 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

7 

ps 

RESET M2, Ml, MO Setup (Note 6) 

(2) TMR 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

1 

- 

ps 

RESET M2, M1, MO Hold (Note 6) 

(3) TRM 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

1 

- 

ps 

RESET Width (Low) Abort (Note 6) 

(4) TMRW 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

6 

- 

FS 


SWITCHING CHARACTERISTICS, PERIPHERAL MODE PROGRAMMING (SEE FIGURE 4, NOTE 7) 


WSLow 


DIN Setup 


DIN Hold 


READY/BUSY 


(1) TCA VCC = 4.5V, VIH = 3.0V, VIL = OV 


(2) TDC VCC = 4.5V, VIH = 3.0V, VIL = OV 


(3)TCD VCC = 4.5V, VIH = 3.0V, VIL = 0V 


(4) TWTRB VCC = 4.5V, VIH = 3.0V, VIL = OV 
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Specifications HS-XC3020MS 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

NOTES 1,2 
CONDITIONS 

TEMPERATURE 

300K LIMITS 

UNITS 

MIN 

MAX 

SWITCHING CHARACTERISTICS, SLAVE MODE PROGRAMMING (SEE FIGURE 5, NOTE 7) 

CCLKto DOUT 

(3) TCCO 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25®C 

- 

100 

ns 

CCLK to DIN Setup 

(1)TDCC 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

■f25°C 

60 

- 

ns 

CCLK to DIN Hold 

(2) TCCD 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

60 

- 

ns 

CCLK, High Time 

(4) TCCH 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

0.5 

- 

ps 

CCLK, Low Time 

(5) TCCL 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

0.5 

1.0 

ps 

CCLK, Frequency 

FCC 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

1.0 

MHz 

SWITCHING CHARACTERISTICS, PROGRAM READBACK (SEE FIGURE 7, NOTES 8, 9) 

RTRIG Setup 

(1)TRTH 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

250 

- 

ns 

CCLK, RTRIG Setup 

(2) TRTCC 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

200 

- 

ns 

CCLK, RDATA Delay 

(3) TCCRD 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

100 

ns 

CCLK, Clock Low 

(4) TTCLR 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

0.5 

1.0 

ns 

CCLK, Clock High 

(5) TCCHR 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

0.5 

- 

ns 

BENCHMARK PATTERNS 

TPID + Interconnect + 8(TILO) + TOP. 
Measure 8 Columns 

TB1 

VCC = 4.5V, VIH = 3.0V,' VIL = OV 

+25°C 

- 

135 

ns 

TCKO + TICK + TCKI + 

Interconnect 

TB2 

VCC = 4.5V, VIH = 3.0V, VIL = OV 
(On all CLBs) 

+25°C 

- 

32 

ns 

TCKO + TQLO + TILO + TDICK + In¬ 
terconnect 

TB3 

VCC = 4.5V, VIH = 3.0V, VIL = OV 
(On all CLBs) 

+25°C 

- 

53 

ns 

TILO + TECCK + 

Interconnect 

TB4 

VCC = 4.5V, VIH = 3.0V, VIL = OV 
(On all CLBs) 

+25°C 

- 

35 

ns 

TOKPO + TOPS - TOPF + TPICK 

TBS 

VCC = 4.5V, VIH = 3.0V, VIL = OV 
(On all CLBs) 

-i-25°C 

- 

73 

ns 

TCKO + TQLO + TPUS + TICK + Inter¬ 
connect 

TB6 

VCC = 4.5V, VIH = 3.0V, VIL = OV 
(1 LL Pull-Up) 

+25°C 

- 

73 

ns 

TCKO + TQLO -j- TPUS + TICK + Inter¬ 
connect 

TB7 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV (Alt. LL Pull-Up) 

+25°C 

- 

83 

ns 

TCKO + TQLO + TIO + TICK + 
Interconnect 

TB8 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV (No Pull-Up, Lower LLs) 

+25°C 

- 

47 

ns 

TCKO + TQLO + TIO -i- TICK -t- 
Interconnect 

TB9 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV (No Pull-Up, Upper LU) 

+25°C 

- 

57 

ns 

APPLICATION GUIDELINES, SWITCHING, CLB (SEE FIGURE 2) 

Combinatorial 

(1)TILO 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

14 

ns 

RESET to CLB Output 

(9) TRIO 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

12 

ns 

RESET Direct Width 

(13) TRPW 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

12 

- 

ns 

Master Reset Pin to CLB Out 

TMRQ 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

30 

ns 

K Clock to CLB Output (Note 10) 

(8) TCKO 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

12 

ns 

K Clock + Q through F or G to CLB Out 

TQLO 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

11 

ns 

K Clock to Logic Input Setup 

(2) TICK 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

12 

- 

ns 
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Specifications HS-XC3020MS 



TABLE 4. POST'IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




NOTES 1 , 2 


300K LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

APPLICATION GUIDELINES, SWITCHING, CLB (SEE FIGURE 2) CONTINUED 

K Clock to Logic Input Hold 

(3) TCKI 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

1 

- 

ns 

K Clock to Data Input Setup 

(4) TDICK 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

8 

- 

ns 

K Clock to Data Input Hold 

(5) TCKDI 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

6 

- 

ns 

K Clock to Enable Clock Setup 

(6) TECCK 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

10 

- 

ns 

K Clock to Enable Clock Hold 

(7) TCKEC 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

0 

- 

ns 

K Clock High (Notes 10,11) 

(11)TCH 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

9 

- 

ns 

K Clock Low (Note 11) 

(12) TCL 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

9 

- 

ns 

1 AnDi ir>ATir»M iincri iMco o\A;npr‘uiMr' imtcdmai di icccoo __1 

1 rvrri-iv^r\ i ovvi ii^ i 

rM. -- 





Clock Buffer 

TGCK 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 


9 

ns 

TBUF Data to Output, Trl-State to Output 

TIO 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

8 

ns 

TBUF Single Pull-Up 

TPUS 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

34 

ns 

TBUF Pair of Pull-Ups 

TPUF 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

17 

ns 

TBUF Bidirectional 

TBIDI 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25®C 

- 

6 

ns 

APPLICATION GUIDELINES, SWITCHING, lOB (SEE FIGURE 3, NOTE 12) 

PAD (Pkg Pin) to Inputs TCLKIN, BCLKIN 

TPIDC 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

5 

ns 

PAD (Pkg Pin) to Inputs DIRECT IN 

(3) TPID 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25®C 

- 

9 

ns 

I/O CLOCK to I/O Rl Input (FF) 

(4) TIKRI 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

11 

ns 

I/O CLOCK to I/O Pad-Input Setup 

(1) TPICK 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

30 

- 

ns 

I/O CLOCK to I/O Pad-Input Hold 

(2) TIKPI 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

0 

- 

ns 

I/O CLOCK to I/O Pad (Fast) 

(7) TOKPO 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

■- 

18 

ns 

I/O CLOCK to I/O Pad-Output Setup 

(5) TOOK 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

15 

- 

ns 

I/O CLOCK to I/O Pad Output Hold 

(6) TOKO 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

0 

- 

ns 

CLOCK (High) Note 11 

(11)TIOH 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

9 

- 

ns 

CLOCK (Low) Note 11 

(12) TIOL 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

9 

- 

ns 

Output to PAD (Enabled Fast) 

(lO)TOPF 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

15 

ns 

Output Pad (Enabled Slow) 

(10) TOPS 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

40 

ns 

Three-State to PAD Begin Hl-Z (Fast) 

(9) TTSHZ 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

18 

ns 

Three-State to PAD Valid (Fast) 

(8) TTSON 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

, - 

20 

ns 

Master RESET to Input Rl 

(13) TRRI 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

35 

ns 

Master RESET to Output (FF) 

(14) TRPO 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

- 

50 

ns 

APPLICATION GUIDELINES, SWITCHING, MASTER PARALLEL MODE PROG. (SEE FIGURE 6, NOTE 13) 

RCLK to Address Valid 

(1) TRAC 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

0 

200 

ns 

RCLK to Data Setup 

(2) TDRC 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

60 

- 

ns 

R^ to Data Hold 

(3) TRCD 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

0 

- 

ns 
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Specifications HS-XC3020MS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


300K LIMITS 


PARAMETER 


NOTES 1,2 
CONDITIONS 


TEMPERATURE MIN MAX 



APPLICATION GUIDELINES, SWITCHING, MASTER PARALLEL MODE PROG. (SEE FIGURE 6, NOTE 13) CONTINUED 

RCLK(Hlgh) 

TRCH 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

-h25°C 

600 

- 

ns 

RCLK(Low) 

TRCL 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

4.0 

- 

ns 


1. All voltage referenced to device ground. 

2. Measurements made with CL > 50pF, Input tr = tf = 6ns 

3. No output current loads, no active input or long line pull-up resistors, and with the device configured with the MAKEBITS *tie’ option. 

4. Force/Mea sure functions may be interchanged. 

5. PWRDW N transitions must occur during operational VCC levels. _ 

6 . RESET timing relative to valid mode lin es (M O, Ml, M2) is relevant only when RESET Is used to delay configuration. 

7. Configuration must be delayed until the INIT of all LCA’s is high. WS cannot go active until RDY/BUSY goes HIGH. 

8. Readback should not be initiated until configuration is complete 

9. DOUT timing is the same as for slave mode. 

10. The CLB K to Q output delay (TCKO) plus the shortest possible interconnect delay Is always longer than the Data In hold time requirement 
(TCKDI) on the same die. 

11. These parameters are for clock pulses within an LCA device. Increase values by 20% for externally applied clock. 

12. Voltage levels of unused pads must be valid logic levels. Each can be configured with the internal pull-up resistor, configured as a driven 

output, or driven from an external source. _ 

13. At power-up, VCC must rise from 2.0V to VCC minimum in less than 10ms. Otherwise, delay configuration using RESET. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25®C) GROUP B, SUBGROUP 5 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Supply Current 

ICC 

TBD (pA) 

TrI-State Leakage Current 

lOZ 

TBD (nA) 

Output Current (Note 1) 

lOL/lOH 

TBD (%) 


NOTE: 1. Force/Measure functions may be interchanged. 

TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

-Q SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, A 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, A 

100%/5004 

2, 3, 8A, 8B, 10, 11 

Samples/5005 

1,2,3, 7, 8A, 8B, 9, 10,11 

Samples/5005 

1,2, 3,7, 8A, 8B, 9,10,11, A 

Samples/5005 

1,7,9 

Samples/5005 

1,2, 3, 7, 8A, 8B, 9,10, 11 


CONFORMANCE GROUPS 


Initial Test (Pre Burn-In) 


Interim Test I (Post Burn-In) 


Interim Test II (Post Burn-In) 


PDA 


interim Test III (Post-Burn-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Group D 


NOTE: 1. Alternate Group A testing in accordance with MIL-STD 883 method 5005 may be exercised. 


READ AND RECORD 


ICC, lOUH, lOZLVH 


ICC, lOUH, lOZUH 


ICC, lOL/H, lOZL/H 






CONFORMANCE GROUPS 


Group E Subgroup 2 


NOTE: 1. Except FN test which will be performed 100% GO/NOGO 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-RAD POST-RAD 


1,7,9 Table 4 


METHOD 


5005 


READ AND RECORD 


PRE-RAD POST-RAD 


1,9 Table 4 (Note 1) 
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Waveforms 


















HS-XC3020MS 


Waveforms (Continued) 

I/O BLOCK (I) 



I/O PAD INPUT 


I/O CLOCK (IK/OK) 


I/O BLOCK (Rl) 


I/O BLOCK (O) 


I/O PAD OUTPUT 
(DIRECT) 


I/O PAD OUTPUT 
(REGISTERED) 


I/O PAD OUTPUT 



FIGURE 3. lOB WAVEFORMS 


_ / 

f 

(3) TCD 


^ (2) TDC 


)' VAUO 


(_ 



rzi 


\,y \j 

(4) TWTRB 




./ 1 

< i 



GROUP OF 
8 CCLKs 


NOTE: 1. No output current loads, no active input or long line pull-up resistors, and with the device configured with the MAKEBITS ‘tie’ option. 

FIGURE 4. PERIPHERAL MODE WAVEFORMS 
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GATE ARRAYS 










HS-XC3020MS 


Waveforms (Continued) 



DOUT (OUTPUT) 


FIGURE 5. SLAVE MODE WAVEFORMS 


A0-A15 

(OUTPUT) 



RCLK 

(OUTPUT) 


CCLK 

(OUTPUT) 


DOUT 

(OUTPUT) 


FIGURE 6. MASTER PARALLEL MODE WAVEFORMS 


DONE/PROG 

(OUTPUT) 



(3) TCCRD 


RDATA 

(OUTPUT) 


FIGURE?. PROGRAM READBACKWAVEFORMS 
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HS-XC3020MS 


Harris Space Products MS Screening 

Wafer Lot Acceptance (All Lots) Method 5007 
(Includes SEM) 

Radiation Verification (Each Wafer) Method 1019, 
300K RAD (SI), 2 SamplesA/Vafer, 0 Rejects 
100% Nondestructive Bond Pull Method 2023 
100% Internal Visual Inspection 
100% Temperature Cycling Method 1010, Condition C 
(-65°C to +150°C) 

100% External Visual Inspection 

100% Serialization 

100% Initial Electrical Test (TO) 

100% Static Burn-In Method 1015, 72 Hr., +125°C Min 
100% Interim Electrical Tests (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation„3% Functional 

5% Subgroups 1, 7, A 


100% Dynamic Burn-In Method 1015, 240 Hr. at +125°C or 
180Hr.at+135°C 

100% Electrical Tests Subgroups 1.7, 9 n’2) 

Delta Calculation (T0-T2) 

PDA Calculation 3% Functional 

5% Subgroups 1. 7, A 
100% Final Electrical Test +125°C, -55°C 
100% Fine and Gross Seal Method 1014 
100% Radiographics Method 2012 
100% External Visual Method 2009 
Group A (All Tests) Method 5005 (Class S) 

Group B (Optional) Method 5005 (Class S) (Note 1) 

Group D (Optional) Method 5005 (Class S) (Note 1) 

CSI and/or GSI (Optional) (Note 2) 

Data Package Generation (Note 3) 


SCREENING NOTES: 

1. Force/Measurements functions may be interchanged. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package Contents: 

Cover Sheet (P.O. Number, Customer Number, Lot Data Code, Harris Number, Lot Number, Quantity 
Certificated of Conformance (as found on shipper) 

Lot Serial Number Sheet (Good Unlt(s) Serial Number and Lot Number) 

Variables Data (All Read, Record and Delta Operations) 

Group A Attributes Data Summary 

Wafer Lot Acceptance Report (Method 5007) to Include SEM Photos. 

NOTE: SEM Photos to Include % of step coverage 
X-Ray Report and File(s), including Penetrameter Measurements 

Gamma Radiation Report with Initial Shipment of Devices from the same wafer lot; containing a cover page. Disposition, Rad Dose, Lot 
Number, Test Package, Specification Number(s), Test Equipment, etc.; Irradiation Read and Record data will be on file at Harris. 
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HS-XC3020MS 


Metallization Topology 

DIE DIMENSIONS: 

TBD mils 
TBD mm 

METALLIZATION: 

Type: Al/Si/Cu 
Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA ± IkA 


DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 
2.0x10®A/cm2 

BOND PAD SIZE: 

110pm X 110pm 
4.4 X 4.4 mils 


Metallization Mask Layout 

TBD 





RAD HARD 



LOGIC 


PAGE 

ACS/ACTS MS SCREENING. 7-7 

HCS/HCTS MS SCEENINING. 7-74 

CD4000 MS SCREENING. 7-639 

LOGIC DATA SHEETS 

ACS03MS Radiation Hardened Quad 2-Input NAND Gate with Open Drain. 7-9 

ACTS04MS Radiation Hardened Hex Inverter. 7-15 

ACTS74MS Radiation Hardened Dual D Flip Flop with Set and Reset.. 7-21 

ACTS240MS High Reliability, Radiation Hardened High-Speed CMOS/SOS. 7-28 

ACTS244MS Radiation Hardened Octal Non-Inverting Tri-State Buffer. 7-35 

ACS245MS Radiation Hardened Octal Non-Inverting Bidirectional Bus Transceiver. 7-42 

ACTS245MS Radiation Hardened Octal Non-Inverting Bidirectional Bus Transceiver. 7-49 

ACS630MS Radiation Hardened EDAC (Error Detection and Correction Circuit). 7-56 

ACTS630MS Radiation Hardened EDAC (Error Detection and Correction). 7-65 

HCSOOMS Radiation Hardened Quad 2-Input NAND Gate. 7-75 

HCTSOOMS Radiation Hardened Quad 2-Input NAND Gate. 7-81 

HCS02MS Radiation Hardened Quad 2-Input NOR Gate. 7-87 

HCTS02MS Radiation Hardened Quad 2-Input NOR Gate. 7-93 

HCS04MS Radiation Hardened Hex Inverter. 7-99 

HCTS04MS Radiation Hardened Hex Inverter. 7-105 

HCS08MS Radiation Hardened Quad 2-Input AND Gate. 7-112 

HCTS08MS Radiation Hardened Quad 2-Input AND Gate. 7-117 

HCS10MS Radiation Hardened Triple 3-Input NAND Gate. 7-123 

HCTS10MS Radiation Hardened Triple 3-Input NAND Gate. 7-129 

HCS11 MS Radiation Hardened Triple 3-Input AND Gate. 7-135 

HCTS11 MS Radiation Hardened Triple 3-Input AND Gate. 7-141 

HCS14MS Radiation Hardened HEX Inverting Schmitt Trigger. 7-147 

HCTS14MS Radiation Hardened Hex Inverting Schmitt Trigger. 7-153 

HCS20MS Radiation Hardened Dual 4-Input NAND Gate. 7-160 

HCTS20MS Radiation Hardened Dual 4-Input NAND Gate. 7-166 
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LOGIC (Continued) 


RAGE 

HCS21MS Radiation Hardened Dual 4-Input AND Gate.. 7-172 

HCTS21MS Radiation Hardened Dual 4-Input AND Gate.. 7-178 

HCS27MS Radiation Hardened Triple 3-Input NOR Gate. 7-184 

HCTS27MS Radiation Hardened Triple 3-Input NOR Gate. 7-190 

HCTS30MS Radiation Hardened 8-Input NAND Gate. 7-196 

HCS32MS Radiation Hardened Quad 2-Input OR Gate. 7-202 

HCTS32MS Radiation Hardened Quad 2-Input OR Gate. 7-208 

HCS74MS Radiation Hardened Dual-D Flip-Flop with Set and Reset. 7-214 

HCTS74MS Radiation Hardened Dual-D Flip-Flop with Set and Reset.. 7-221 

HGTS75MS Radiation Hardened Duar2-Bit Bistable Transparent Latch ............... 77. .: V 7. .... . . . 7-228 

HCTS85MS Radiation Hardened 4-Blt Magnitude Comparator. 7-235 

HCS86MS Radiation Hardened Quad 2-Input Exclusive OR Gate. 7-243 

HCTS86MS Radiation Hardened Quad 2-Input Exclusive OR Gate. 7-249 

HCTS93MS Radiation Hardened 4-Bit Binary Ripple Counter.. 7-255 

HCS109MS Radiation Hardened Dual JK Flip Flop.. 7-263 

HCTS109MS Radiation Hardened DualJK Flip Flop. 7-270 

HCTS112MS Radiation Hardened Dual JK Flip-Flop. 7-277 

HCS132MS Radiation Hardened Quad 2-Input NAND Schmitt Trigger. 7-284 

HCTS132MS Radiation Hardened Quad 2-Input NAND Schmitt Trigger. 7-290 

HCS138MS Radiation Hardened Inverting 3-to-8 Line Decoder/Demultiplexer. 7-296 

HCTS138MS Radiation Hardened Inverting 3-to-8 Line Decoder/Demultiplexer. 7-302 

HCTS139MS Radiation Hardened Dual 2-to-4 Line Decoder/Demultiplexer. 7-308 

HCTS147MS Radiation Hardened 10-to-4 Line Priority Encoder. 7-314 

HCS151MS Radiation Hardened 8-Input Multiplexer. 7-321 

HCTS153MS Radiation Hardened Dual 4-Input Multiplexer. . .. 7-329 

HCS154MS Radiation Hardened 4-to-16 Line Decoder/Demultiplexer. 7-337 

HCTS157MS Radiation Hardened Quad 2-Input Multiplexers. 7-344 

HCTS160MS Radiation Hardened Synchronous Counter. 7-351 

HCS161MS Radiation Hardened Synchronous Counter..... 7-359 

HCTS161MS Radiation Hardened Synchronous Counter.^.. 7-367 

HCTS163MS Radiation Hardened Synchronous Counter. 7-375 

HCS164MS Radiation Hardened 8-Blt Serial-ln/Parallel-Out Register. 7-382 

HCTS164MS Radiation Hardened 8-Blt Serial-ln/Parallel-Out Register. 7-389 

HCS165MS Radiation Hardened Inverting 8-Bit Parallel-Input/Serial Output Shift Register.. 7-396 

HCS166MS Radiation Hardened 8-Bit Parallel-Input/Serial Output Shift Register. 7-403 

HCTS190MS Radiation Hardened Synchronous 4-Bit Up/Down Counter. 7-411 
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HCTS191MS Radiation Hardened Synchronous 4-Bit Up/Down Counter. 7-420 

HCS193MS Radiation Hardened Synchronous 4-Bit Up/Down Counter. 7-429 

HCTS193MS Radiation Hardened Synchronous 4-Bit Up/Down Counter. 7-438 

HCS195MS Radiation Hardened Inverting 8-Bit Parallel-Input/Serial Output Shift Register. 7-446 

HCTS240MS Radiation Hardened Octal Buffer/Line Driver, Tri-State. 7-454 

HCS244MS Radiation Hardened Octal Buffer/Line Driver, Tri-State. 7-461 

HCTS244MS Radiation Hardened Octal Buffer/Line Driver, Tri-State. 7-468 

HCS245MS Radiation Hardened Octal Bus Transceiver, Tri-State, Non-Inverting. 7-475 

HCTS245MS Radiation Hardened Octal Bus Transceiver, Tri-State, Non-Inverting. 7-482 

HCS253MS Radiation Hardened Dual 4-Input Multiplexer. 7-489 

HCS273MS Radiation Hardened Octal D Flip-Flop. 7-498 

HCTS273MS Radiation Hardened Octal D Flip-Flop. 7-506 

HCTS283MS Radiation Hardened 4 Bit Binary Full Adder with Fast Carry. 7-514 

HCTS299MS Radiation Hardened 8-Bit Universal Shift Register; Tri-State. 7-521 

HCTS365MS Radiation Hardened Hex Buffer/Line Driver Non-Inverting. 7-531 

HCS373MS Radiation Hardened Octal Transparent Latch, Tri-State. 7-538 

HCTS373MS Radiation Hardened Octal Transparent Latch, Tri-State. 7-546 

HCS374MS Radiation Hardened Octal D-Type Flip-Flop, Tri-State, Positive Edge Triggered. 7-554 

HCTS374MS Radiation Hardened Octal D-Type Flip-Flop, Tri-State, Positive Edge Triggered. 7-562 

HCTS390MS Radiation Hardened Dual Decade Ripple Counter. 7-570 

HCTS393MS Radiation Hardened Dual 4-Stage Binary Counter. 7-577 

HCTS540MS Radiation Hardened Inverting Octal Buffer/Line Driver, Tri-State. 7-585 

HCTS541MS Radiation Hardened Non-Inverting Octal Buffer/Line Driver, Tri-State. 7-592 

HCS573MS Radiation Hardened Octal Transparent Latch, Tri-State. 7-601 

HCTS574MS Radiation Hardened Octal D-Type Flip-Flop, Tri-State, Positive Edge Triggered. 7-609 

HCTS646MS Radiation Hardened Octal Bus Transceiver/Register, Tri-State. 7-617 

HCTS4002MS Radiation Hardened Dual 4-Input NOR Gate. 7-626 

HCTS7266MS Radiation Hardened Quad 2-Input Exclusive NOR Gate. 7-632 

CD14538BMS CMOS Dual Precision Monostable Multivibrator. 7-640 

CD4000BMS, CMOS NOR Gate. 7-649 

CD4001BMS, 

CD4002BMS, 

CD4025BMS 

CD4006BMS CMOS 18-Stage Static Register. 7-658 

CD4007UBMS CMOS Dual Complementary Pair Plus Inverter. 7-666 

CD4008BMS CMOS 4-Bit Full Adder With Parallel Carry Out. 7-675 

CD4009UBMS CMOS Hex Buffers/Converter. 7-683 
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CD4010BMS CMOS Hex Buffer/Converter.. 7-691 

CD4011BMS, CMOS NAND Gates. 7-699 

CD4012BMS, 

CD4023BMS 

CD4013BMS CMOS Dual ‘D’-Type Flip-Flop .. 7-708 

CD4014BMS, CMOS 8-Stage Static Shift Registers.. 7-716 

CD4021BMS 

CD4015BMS CMOS Dual 4-Stage Static Shift Register With Seriai Input/Parallei Output. 7-725 

CD4016BMS CMOS Quad Bilateral Switch. 7-733 

CD4017BMS, CMOS Counter/Dividers. 7-743 

CD4022BMS 

CD4018BMS CMOS Presettable Divide-By- “N” Counter..:. 7-753 

CD4019BMS CMOS Quad AND/OR Select Gate. 7-762 

CD4020BMS, CMOS Ripple-Carry Binary Counter/Dividers. 7-771 

CD4024BMS. 

CD4040BMS 

CD4027BMS CMOS Dual J-K Master-Slave Flip-Flop. 7-780 

CD4028BMS CMOS BCD-To-Decimal Decoder. 7-788 

CD4029BMS CMOS Presettable Up/Down Counter. 7-798 

CD4030BMS CMOS Quad Exclusive-OR Gate. 7-809 

CD4031BMS CMOS 64-Stage Static Shift Register. 7-816 

CD4033BMS CMOS Decade Counter/Divider. 7-826 

CD4034BMS CMOS 8-Stage Static Bidirectional Parallel/Serial Input/Output Bus Register. 7-837 

CD4035BMS CMOS 4 -Stage Parallel In/Parallel Out Shift Register. 7-851 

CD4041UBMS CMOS Quad True/Complement Buffer. 7-861 

CD4042BMS CMOS Quad Clocked “D” Latch .. 7-868 

CD4043BMS, CMOS Quad 3 State R/S Latches. 7-876 

CD4044BMS 

CD4046BMS CMOS Micropower Phase Locked Loop... 7-886 

CD4047BMS CMOS Low-Power Monostable/Astable Multivibrator. 7-897 

CD4048BMS CMOS Multifunction Expandable 8 Input Gate. 7-912 

CD4049UBMS CMOS Hex Buffer/Converter. 7-923 

CD4050BMS CMOS Hex Buffer/Converter. 7-930 

CD4051BMS, CMOS Analog Multiplexers/Demultiplexers*. 7-937 

CD4052BMS, 

CD4053BMS 

CD4060BMS CMOS 14 Stage Ripple-Carry Binary Counter/Divider and Oscillator. 7-949 

CD4063BMS CMOS 4-Blt Magnitude Comparator. 7-958 

CD4066BMS CMOS Quad Bilateral Switch. 7-966 
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CD4067BMS, CMOS Analog Multiplexers/Demultiplexers. . 7-975 

CD4097BMS 

CD4068BMS CMOS 8 Input NAND/AND Gate. . 7-985 

CD4069UBMS CMOS Hex Inverter.. 7-993 

CD4070BMS, CMOS Quad Exclusive OR and Exclusive NOR Gates.. 7-1001 

CD4077BMS 

CD4071BMS. CMOS OR Gate... 7-1009 

CD4072BMS, 

CD4075BMS 

CD4073BMS. CMOS AND Gate. 7-1019 

CD4081BMS. 

CD4082BMS 

CD4076BMS CMOS 4 -Bit D-Type Registers. 7-1029 

CD4078BMS CMOS 8 Input NOR/OR Gate. 7-1038 

CD4085BMS CMOS Dual 2 Wide 2 Input AND-OR-INVERT Gate.. 7-1046 

CD4086BMS CMOS Expandable 4-Wide 2-Input AND-OR-INVERT Gate. 7-1055 

CD4089BMS CMOS Binary Rate Multiplier. 7-1064 

CD4093BMS CMOS Quad 2-Input NAND Schmitt Triggers... 7-1074 

CD4094BMS CMOS 8-Stage ShIft-and-Store Bus Register. 7-1083 

CD4095BMS, CMOS Gated J-K Master-Slave Flip-Flops. 7-1094 

CD4096BMS 

CD4098BMS CMOS Dual Monostable Multivibrator. 7-1104 

CD4099BMS CMOS 8-Bit Addressable Latch. 7-1115 

CD4502BMS CMOS Strobed Hex Inverter/Buffer. 7-1125 

CD4503BMS CMOS Hex Buffer. 7-1133 

CD4504BMS CMOS Hex Voltage Level Shifter for TTL-to-CMOS or CMOS-to-CMOS Operation. 7-1140 

CD4508BMS CMOS Dual 4-Blt Utch. 7-1148 

CD4510BMS, CMOS Presettable Up/Down Counters. 7-1157 

CD4516BMS 

CD4511BMS CMOS BCD-to-7-Segment Latch Decoder Drivers. 7-1169 

CD4512BMS CMOS Dual 4-Blt Utch. 7-1180 

CD4514BMS, CMOS 4-Bit Latch/4-to-16 Line Decoders. 7-1188 

CD4515BMS 

CD4517BMS CMOS Dual 64-Stage Static Shift Register. 7-1197 

CD4518BMS, CMOS Dual Up Counters. 7-1206 

CD4520BMS 

CD4527BMS CMOS BCD Rate Multiplier. 7-1216 

CD4532BMS CMOS 8-Blt Priority Encoder. 7-1227 

CD4536BMS CMOS Programmable Timer. 7-1236 
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CD4555BMS, 

CD4556BMS 

CD4585BMS 

CD4724BMS 

CD40100BMS 

CD40101BMS 

CD40102BMS. 

CD40103BMS 

CD40104BMS, 

CD40194BMS 

CD40105BMS 

CD40106BMS 

CD40107BMS 

0040108BMS 

CD40109BMS 

CD40147BMS 

CD40160BMS. 

CD40161BMS, 

CD40162BMS. 

CD40163BMS 

CD40174BMS 

CD40175BMS 

CD40181BMS 

CD40182BMS 

CD40192BMS, 

CD40193BMS 

CD40208BMS 

CD40257BMS 


PAGE 

CMOS Dual Binary to 1 of 4 Decoder/Demultiplexers. 7-1249 

CMOS 4-Bit Magnitude Comparator. 7-1259 

CMOS 8-Bit Addressable Latch..... 7-1267 

CMOS 32-Stage Static Left/Right Shift Register. 7-1277 

CMOS 9-Blt Parity Generator/Checker. 7-1286 

CMOS 8-Stage Presettable Synchronous Down Counters... 7-1294 

CMOS 4-Blt Bidirectional Universal Shift Register.. 7-1307 

CMOS FIFO Register..... V . . .. .^..... v.w..... r . t .... rv. v. ^........ 7-1317 

CMOS Hex Schmitt Triggers... 7-1327 

CMOS Dual 2 Input NAND Buffer/Driver. 7-1336 

CMOS 4x4 Multiport Register.. 7-1343 

CMOS Quad Low-to-High Voltage Level Shifter..... 7-1354 

10 Line to 4 Line BCD Priority Encoder.. 7-1363 

CMOS Synchronous Programmable 4-Bit Counters. 7-1371 


CMOS Hex 'D’-Type Flip-Flop. 7-1384 

CMOS Quad ‘D’ Type Flip-Flop.. 7-1392 

CMOS 4 Bit Arithmetic Logic Unit. 7-1400 

CMOS Look-Ahead Carry Generator.. 7-1410 

CMOS Presettable Up/Down Counters (Dual Clock With Reset). 7-1419 

CMOS 4x4 Multiport Register.... 7-1431 

CMOS Quad 2 Line to 1 Line Data Selector/Multiplexer.. 7-1442 
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ACS/ACTS MS Screening 


Wafer Lot Acceptance.(All Lots) Method 5007 (Includes SEM) 

Radiation Verification.(EachWafer) Method 1019, 1M RAD (SI), 4 SamplesA/Vafer, 0 Rejects 

Nondestructive Bond Pull.100% Method 2023 

Internal Visual Inspection.100% Method 2010 

Temperature Cycling.100% Method 1010 Condition C (-65°C to+150°C) 

Constant Acceleration.100% 

FIND Testing.100% 

External Visual Inspection.100% 

Serialization.100% 

Initial Electrical Test.100% 

Static Burn-In 1.100% Method 1015, 24 Hours, +125°C Minimum 

Interim Electrical Test I.100% (Notel) 

Static Burn-In II.100% Method 1015, 24 Hours, +125°C Minimum 

Interim Electrical Test 11.100% (Note 1) 

Dynamic Burn-In.100% Method 1015, 240 Hours, +125°C or 180 Hours, at +135°C 

Interim Electrical Test III.100% (Notel) 

Final Electrical Test.100% 

Fine and Gross Seal..100% Method 1014 

Radiographics.100% Method 2012 (2 Views) 

External Visual.100% Method 2009 

Group A (All Tests) Method 5005 (Class S) 

Group B (Optional) Method 5005 (Class S) (Note 2) 

Group D (Optional). Method 5005 (Class S) (Note 2) 

CSI and/or GSI (Optional). (Note 2) 

Data Package Generation. (Note 3) 

NOTES: 


1. Failure from interim electrical tests I and II are combined for determining PDA (PDA = 5% for subgroups 1,7,9 and delta failures combined, 
PDA = 3% for subgroup 7 failures). Interim electrical tests III PDA (PDA = 5% for subgroups 1,7, 9 and delta failures combined, PDA = 
3% for subgroup 7 failures. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data Package Contents: 

Cover Sheet (P.O. #, Customer #, Lot Data Code, Harris #, Lot #, Quantity. 

Certificate of Conformance (as found on shipper). 

Lot Serial Number Sheet (Good Unit(s), Serial # and Lot #). 

Variables Data (All Read, Record and Delata Operations). 

Group A Attributes Data Summary. 

Wafer Lot Acceptance Report (Method 5007) to include SEM photos. NOTE: SEM photos to include % of step coverage. 

X-Ray Report and file(s), including parameter measurements. 

GAMMA Radiation Report with initial shipment of devices from the same wafer lot; Containing a cover page. Disposition, Rad Dose, 

Lot #, Test Package, Spec #(s). Test Equipment, etc. 

Irradiation Read and Record data will be on file at Harris. 






























SEMICONDUCTOR 


ACS03MS 


December 1992 


1.25 Micron Radiation Hardened SOS CMOS 


Radiation Hardened Quad 2-Input NAND 
Gate with Open Drain 


Pinouts 


• Total Dose Up to 1 Mega-RAD (Si) 

• Dose Rate Upset >10^'* RAD(Si)/s, 20ns Puise 

• Cosmic Ray Upset Immunity <1 x 10"^^ Error/Bit Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3 VCC Max 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 1|iA at VOL, VOH 

Description 

The Harris ACS03MS is a Radiation Hardened quad 2-input 
NAND gate with open drain outputs. The open drain output 
can drive resistance loads from a separate supply voltage. 

The ACS03MS utilizes.advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 


14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T14, LEAD FINISH C 
TOP VIEW 



The ACS03MS is supplied in a 14 lead Ceramic flatpack (K 
suffix) or a Ceramic Dual-ln-Line Package (D suffix). 


L = Low 
H = High 

Z = High Impedance 
* Without Pull-up Resistor 
** With Pull-up Resistor 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ - 


File Number 3064 
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Specifications ACS03MS 


Absolute Maximum Ratings 


Reiiabiiity Information 


Supply Voltage (VCC). 

Input Voltage Range, All Inputs. 

DC Input Current, Any One Input. 

DC Drain Current, Any One Output. 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG). 

Lead Temperature (Soldering lOsec). 

Junction Temperature (TJ). 

ESD Classification. 

.-0.5Vto+6.0V 

.. .-0.5V to VCC +0.5V 
.±10mA 

.-65°C to+150°C 

. +265°C 

. +175°C 

Thermal Impedance. 

Die. 

Flatpack. 

Power Dissipation per Package (PD) 

ForTA = -55°C to+100°C. 

ForTA-+100°Cto+125°C. 

• • ®ja ®jc 

.. 75°CAA/ 16°C/W 

.. 64°CAA/ 12°C/W 

.1W 

.Derate Linearly at 13mW/°C 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 

Operating Conditions 




Supply Voltage.+4.5V to +5.5V 

Input Rise and Fall Times at VCC = 4.5V (TR, TF)-10nsA/ Max 

Operating Temperature Range (T^)...-55°C to +125°C 

Input Low Voltage (VIL). 

Input High Voltage (VIH). 

.0.0Vto30%of VCC 

.VCC to 70% of VCC 

TABLE 1. 

DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

5 

pA 

2,3 

+125°C, -55®C 

- 

100 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 
(Note 2) 

1 

+25°C 

16 

- 

mA 

2,3 

+125°C, -55°C 

12 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
lOL = 50pA, VIL = 1.35V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

V 

VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

1,2,3 

+25°C,+125°C,-55°C 

■ 

0.1 

V 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

- 

±0.5 

pA 

2,3 

+125°C, -55°C 

- 

±1.0 

pA 

Tri-State Output 
Leakage Current 

lOZ 

VCC = 5.5V, 

Force Voltage = OV or VCC 

1 

+25°C 

-1 

±1 

pA 

2,3 

+125°C, -55°C 

- 

±35 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 3.15V, 
VIL = 1.35V 

7, 8A, 8B 

+25°C, +125°C, -55°C 

4.0 

0.5 

V 


NOTES: 

1. All voltages reference to device GND. 

2. Force/Measure functions may be interchanged. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPLZ 

VCC = 4.5V, VIH = 4.5V, 

9 

+25°C 

2 

15 

ns 



VIL = OV 

10,11 

+125°C, -55°C 

2 

15 

ns 

Propagation Delay 

TPZL 

VCC = 4.5V, VIH = 4.5V, 

9 

+25°C 

2 

10 

ns 


ViL = OV 

































































































































Specifications ACS03MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







GROUP 


LIMITS 

^■i 

PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Output Transition 

TTHL 

VCC = 4.5V, VIH = 4.5V, 

9 

+25°C 

1 

9 

ns 

Time 


VIL = OV 

10, 11 

+125°C,-55°C 

1 

10 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Capacitance 

COUT 


VCC = 5.0V, VIH = 5.0V, 
VIL = 0V,f=1MHz 



VCC = 5.0V, VIH = 5.0V, 
VIL = 0V,f= 1MHz 


VCC = 5.0V, VIH = 5.0V, 
VIL = 0V,f= 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTE 1) 


1M LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.10 

mA 

Output Current (Sink) 

lOL 

VCC = VIH = 4.5V, VOUT = 0.4V, 

VIL = 0 

+25°C 

12 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 

VIL = 1.35V, IOL = 50pA 

+25°C 

- 

0.1 

■ 



VCC = 5.5V, VIH = 3.85V, 

VIL = 1.65V, IOL = 50nA 

+25°C 

- 

0.1 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±1 

pA 

Tri-State Output Leakage Current 

lOZ 

VCC = 5.5V, Force Voltage = OV or 
VCC 

+25°C 

- 

±35 

pA 

Noise Immunity Functional Test 

FN 

VCC = 4.5V, VIH = 3.15V, VIL = 1.35V 

+25°C 

4.0 

0.5 

■■ 

Propagation Delay 

TPLZ 

VCC = 4.5V, VIH = 4.5V, VIL = OV 

+25°C 

2 

15 

ns 

Propagation Delay 

TPZL 

VCC = 4.5V, VIH = 4.5V, VIL = OV 

+25°C 

2 

11 

ns 

Transition Time 

TTHL 

VCC = 4.5V, VIH = 4.5V, VIL = OV 

+25°C 

1 

10 

ns 


NOTE: 

1. All voltages referenced to device GND. 
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Specifications ACS03MS 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

±1pA 

lOL/lOH 

5 

±15% 

lOZ 

5 

±200nA 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test m (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


GROUP A SUBGROUPS 


1.7.9 


1,7,9 


1,7,9 


1,7, 9, Deltas 


1,7, 9_ 


1,7, 9, Deltas 


2, 3, 8A, 8B, 10, 11 


Sample/5005 I 1 , 2 , 3, 7. 8A, 8B, 9, 10,11 


Sample/5005 1,2,3.7,8A, 8B, 9,10,11, Deltas Subgroups 1,2.3, 9,10,11 


1.7,9 


1,2, 3, 7, 8A. 8B. 9,10,11 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Group D 


NOTE: 

1. Alternate Group A testing In accordance with method 5005 of MIL-STD-883 may be exercised. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


1 TEST 

READ AND RECORD 

1 PRE RAD 

POST RAD 

PRE RAD 

POST RAD 


Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


GROUND 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


3,6,8,11 1,2,4,5,7,9,10,12,13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


VCC = 6V ± 0.5V VoVCC = 3V ± 0.5V 


OSCILLATOR 


50KHZ 25KHZ 



3, 6, 8,11 


NOTES: 

1. Each pin except VCC and GND will have a series resistor of 10K ± 5% 

2. Each pin except VCC and GND will have a series resistor of 1K ± 5% 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN GROUND VCC =:5V± 0.5V 


3,6,8,11 7 1,2,4,5,9,10,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47Ka ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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ACS03MS 


Tri-State Low Timing Diagram and Load Circuit 
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ACS03MS 


Die Characteristics 

DIE DIMENSIONS: 

68 x79 mils 
1730mm x 2010mm 

METALLIZATION; 

Type: AlSiCu 

Metal 1 Thickness: 6.75kA Min., 8.25kA Max. 

Metal 2 Thickness: 9kA Min., 11kA Max. 

GLASSIVATION: 

Type: SiOg . 

Thickness: 8kA ± IkA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0x10^A/cm2 

BOND PAD SIZE: 

110|imx110|im 
4.3 X 4.3 mils 

Metallization Mask Layout 

ACS03MS 



GND Y3 
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SEMICONDUCTOR 


ACTS04MS 


December 1992 


Features 

• 1.25 Micron Radiation Hardened SOS CMOS 

- Total Dose Up To 1 Mega-RAD (Si) 

- Dose Rate Upset >10^'* RAD(Si)/s 20ns Pulse 

- Cosmic Ray Upset Immunity (Typ. < 1 x 10"^^ Errors/ 
Bit Day 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to ALSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic levels 

- VIL=: 0.8V Max 

- VIH = VCC/2 V Min 

• Input Current Levels li ^ IpA at VOL, VOH 


Radiation Hardened 
Hex Inverter 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 


Description 


Truth Table 




The Harris ACTS04MS is a Radiation Hardened Hex 
Inverter. 

The ACTS04MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The ACTS04MS is supplied in a 14 lead Ceramic flatpack (K 
suffix) or a Ceramic Dual-ln-Line Package (D suffix). 


NOTE: L = Logic Level Low, 
H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 h c 
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Specifications ACTS04MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +6.0V Thermal Impedance. 0ja Gjc 

Input Voltage Range...-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CAA/ 12°C/W 

DC Drain Current, Any One Output.±50mA Power Dissipation per Package (PD) 

Storage Temperature Range.-65°C to +150°C For T^ = -55°C to +100°C.1W 

Lead Temperature (Soldering 10sec) .+265°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Junction Temperature (TJ)...-f-175°C 

ESD Classification (All voltage reference to VSS).Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage (VCC).. +4.5V to +5.5V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).10nsA/ Max 

Operating Temperature Range (T^)..-55°C to +125°C 


Input Low Voltage (VIL).O.OV to 0.8V 

Input High Voltage (VIH)...VCC to VCC/2 V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Supply Current 

ICC 

Output Current 
(Source) 

lOH 

Output Current 
(Sink) 

lOL 

Output Voltage High 

VOH 

Output Voltage Low 

VOL 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 

NOTE: 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC orGND 


VCC = VIH = 4.5V, VOUT = 
VCC -0.4V , VIL = OV 
(Note 2) 


VCC VIH = 4.5V, VOUT = 
0.4V, VIL = OV, (Note 2) 


VCC = 5.5V, VIH =2.75V, 
lOH = -50pA, VIL = 0.80V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.80V 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.80V 


VCC = 5.5V, VIN = VCC or 
GND 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25®C 


+125°C, -55°C 


VCC = 4.5V, VIH = 2.25V, 7, 8A, 8B +25°C, +1 25°C, -55°C 

VIL = 0.8V (Note 2) 


1. All voltages reference to device GND. 

2. Force / Measure functions may be interchanged. 

3. Per functional tests, VO > 3.0V is recognized as a logic “1", and VO = 0.5V is recognized as a logic “0". 
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Specifications ACTS04MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Output Transition 
Time 



(NOTES 1,2) 
CONDITIONS 


Propagation Delay TPHL VCC = 4.5V, VIH = 3.0V, 


TPLH VCC = 4.5V, VIH = 3.0V, 
VIL = OV 


TTHL VCC = 4.5V, VIH = 3.0V, 

TTLH VIL = OV 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 



LIMITS 

MIN MAX UNITS 



1. All voltages referenced to device GND. 

2. Measurements made with RL = 5000, CL = 50pF, Input TR = TF = 3ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Capacitance 

COUT 


CONDITIONS 


VCC = 5.0V, VIH = 5.0V, 
ViL = 0.0V,f=1MHz 


VCC = 5V, VIH = 5.0V, 
VIL = 0.0V,f= 1MHz 


VCC = 5V, VIH = 5.0V, 
VIL = 0.0V,f= 1MHz 



TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C . 


+125°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

Supply Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Output Current (Source) 

lOH 

VCC = VIH = 4.5V, VIL = 0, 

VOUT = VCC -0.4V 

+25°C 

Output Current (Sink) 

lOL 

VCC = VIH = 4.5V, VIL = 0, 

VOUT = 0.4V 

+25°C 

Output Voltage High 

VOH 

VCC = 5.5V, VIH = 2.75V, 

VIL = 0.80V, IOH = -50pA 

+25°C 



VCC = 4.5V, VIH = 2.25V, 

VIL = 0.80V, IOH = -50pA 

+25°C 

Output Voltage Low 

VOL 

VCC = 5.5V, VIH = 2.75V, 

VIL = 0.80V, iOH = 50pA 

+25°C 



VCC = 4.5V, VIH = 2.25V, 

VIL = 0.80V, lOH = 50pA 

+25°C 
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Specifications ACTS04MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMPERATURE 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Noise Immunity 

Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.80V 

+25°C 

Propagation Delay 

TPHL 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

Ato Y 

TPLH 


+25°C 

Output Transition Time 

TTHL 

TTLH 

VCC.= 4.5V, VIH = 3.0V, VIL = OV 

+25°C 


1M LIMITS 
RAD 


1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V Is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0". 




TABLE 5. DELTA PARAMETERS (+25°C) 


PARAMETER 

SYMBOL 

DELTA LIMIT 

UNITS 

Supply Current 

ICC 

±1 

pA 

Output Current 

lOL/lOH 

±15 

% 



TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1.7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

2,3, 8A, 8B, 10,11 

Sample/5005 

1,2, 3,7, 8A, 88,9,10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2, 3, 7, 8A, 86,9,10,11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test HI (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Group D 


NOTE: 

1. Alternate group A testing in accordance with MIL-STD-883 Method 5005 of may be exercised. 


READ AND RECORD 


ICC, lOLyH 


ICC, lOL/H 


ICC, lOL/H 





TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 
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ACTS04MS 


Die Characteristics 

DIE DIMENSIONS: 

88x88 mils 
2240 x2240mm 

METALLIZATION: 

Type:AISiCu 

Metal 1 Thickness: 6.75kA Min, 8.25kA Max 
Metal 2 Thickness: 9kA Min, 11kA Max 

GLASSIVATION: 

Type:Si02 

Thickness: 8kA ± 1 kA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 

_<2.0 X 10®A/cm^_ 

BOND PAD SIZE: 

4.3 mils X 4.3 mils 
> HO^im X 110|im 

Metallization Mask Layout 

ACTS04MS 


Y1 A1 VCC A6 

(2) (1) (14) (13) 



(6) (7) (8) (9) 

Y3 GND Y4 A4 
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SEMICONDUCTOR 


ACTS74MS 


December 1992 


Features 

• 1.25 Micron Radiation Hardened SOS CMOS 

• Totai Dose Up to 1 Mega-RAD (Si) 

• Dose Rate Upset >10^^ RAD(Si)/s, 20ns Puise 

• Cosmic Ray Upset Immunity <10*”*^ Errors/Bit-Day 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to ALSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• Input Logic Leveis 

- VIL = 0.8V Max 

- ViH = VCC/2V Min 

• Input Current Levels li ^ 1|iA at VOL, VOH 

Description 

The Harris ACTS74MS is a Radiation Hardened dual D flip 
flop with set(s) and reset (R). The logic level at data input is 
transferred to the output during the positive transition of the 
ciock. The Set and Reset are independent from the clock 
and accomplished by a low level on the appropriate Input. 


Radiation Hardened Dual D Flip Flop 
with Set and Reset 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 

TOP VIEW 



The ACTS74MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The ACTS74MS is supplied in a 14 lead Ceramic flatpack (K 
suffix) or a 14 Lead Ceramic Dual-ln-Line Package (D 
suffix). 


H 

H 

H 

H 

H 

H 


H = High Level (Steady State) 
L = Low Level (Steady State) 


1. QO = the level of Q before the indicated input conditions were es¬ 
tablished. 

"This configuration is nonstable, that is, it will not persist when set 
and reset inputs return to their inactive (high) level. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ -. 
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Specifications ACTS74MS 


Reliability Information 

Thermal Impedance. 0ja 

Die. 75°C/W 

Flatpack. 64°C/W 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C....1W 

For Ta = +100°C to +125°C.Derate Lineariy at 13mW/°C 


16°C/W 

12°C/W 


Absolute Maximum Ratings 

Supply Voltage (VCC).-0.5V to +6.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output.±50mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG).-65°C to +150®C 

Lead Temperature (Soldering 10sec).+265®C 

Junction Temperature (TJ).+175®C 

ESD Classification ..Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 

Operating Conditions 

Supply Voltage (VCC)..+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).10ns/V Max Input High Voltage (VIH)... .VCC/2 to VCC 

Operating Temperature Range (Ta) _____ . -55°C to +125°C__^ _ 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE1) 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

10 

pA 

2,3 

+125°C, -55°C 

- 

200 

fiA 

Output Current 
(Source) 

lOH 

VCC = VIH = 4.5V 

VOUT = VCC-0.4V, 

VIL = 0V (Note 2) 

1 

+25°C 

-12 

- 

mA 

2,3 

+125°C, -55®C 

-8 

- 

mA 

Output Current 
(Sink) 

lOL 

VCC = VIH = 4.5V 

VOUT = 0.4V 

VIL = OV (Note 2) 

1 

+25°C 

12 

- 

mA 

2,3 

+125°C,-55°C 

8 

- 

mA 

Output Voltage High 

VOH 

VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

V 

VCC = 4.5V, VIH =2.25V, 
lOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

■ 

Output Voltage Low 

VOL 

VCC = 5.5V, VIH = 2.75V, 
lOH = 50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

V 

VCC = 4.5V, VIH = 2.25V, 
lOH = 50pA, VIL = 0.8V 

1,2,3 

+25°C,+125®C,-55°C 


0.1 

V 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

. 

±0.5 

pA 

2,3 

+125°C, -55°C 

- 

1.0 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 3) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

- 


- 


NOTES: 


1. All voltages reference to device GND. 

2. Force/Measure functions may be interchanged. 

3. Per functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO = 0.5V is recognized as a logic “0". 
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Specifications ACTS74MS 


TABLED. DC POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 

CONDITIONS 

TEMPERATURE 

1MUMITS 

UNITS 

MIN 

MAX 

Supply Current 

ICC 

VCC = 5.5V. VIN = VCC or GND 

+25°C 

- 

0.2 

mA 

Output Current (Source) 

lOH 

VCC = VIH = 4.5V 

VOUT = VCC-0.4V, VIL = 0, 

+25°C 

-8 

“ 

mA 

Output Current (Sink) 

lOL 

VCC = VIH = 4.5V 

VOUT = 0.4V, VIL = 0, 

+25°C 

8 

- 

mA 

Output Voltage High 

VOH 

VCC = 5.5V, VIH = 2.75V, 

VIL = 0.8V, lOH = -50pA 

+25°C 

VCC 

-0.1 

- 

■ 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V, lOH = -50pA 

+25°C 

VCC 

-0.1 

- 

■ 

Output Voltage Low 

VOL 

VCC = 5.5V. VIH = 2.75V, 

VIL = 0.8V, lOH = 50pA 

+25°C 

- 

0.1 

V 

VCC = 4.5V, VIH = 2.25V, 

+25°C 


0.1 

_V ^ 

VIL = 0.8V, lOH = 50pA 


Hi 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±1 

pA 

Noise Immunity 

Functional Test 

FN 

VCC = 4.5V. VIH = 2.25V, 

VIL = 0.8V (Note 2) 

+25''C 

■ 

- 

V 

Propagation Delay 

CP to Q, Q 

TPHL 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

1 

20 

ns 

TPLH 

+25°C 

1 

18 

ns 

Propagation Delay 

S to Q, Q 

TPHL 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

1 

17 

ns 

TPLH 

+25°C 

1 

13 

ns 

Propagation Delay 

R to Q, Q 

TPHL 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

1 

17 

ns 

TPLH 

+25®C 

1 

13 

ns 

Output Transition Time 

TTHL 

TTLH 

VCC = 4.5V, VIH = 3.0V, VIL = OV 

+25°C 

1 

12 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO $ 0.5V is recognized as a logic “0". 


TABLE 5. DELTA PARAMETERS (+25°C) 


PARAMETER 

SYMBOL 

DELTA LIMIT 

UNITS 

Supply Current 

ICC 

±2 

pA 

Output Current 

lOL/lOH 

±15 

% 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


METHOD 


GROUP A SUBGROUPS 


READ AND RECORD 


Initial Test (Preburn*ln) 


100%/5004 


1,7,9 


ICC, \OUH 


Interim Test I (Postburn-ln) 


100%/5004 


1,7,9 


ICC, lOL/H 


Interim Test II (Postburn-ln) 


1,7,9 


ICC, lOL/H 


100%/5004 































































































































Specifications ACTS74MS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test HI (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 

,1. Alternate Group A testing in accordance with MIL-STD-883 Method 5005 may be exercised. 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

1.7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

2,3, 8A, 8B, 10,11 

Sample/5005 

1,2,3, 7, 8A, 8B, 9,10,11 

. Sample/5005 

1,2,3,7,8A, 8B,9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2,3, 7, 8A, 8B, 9, 10, 11 


READ AND RECORD 


ICC, lOL/H 


ICC, IOL7H 


ICC. lOL/H 




TABLE 7. TOTAL DOSE IRRADIATION 


TEST 

CONFORMANCE GROUPS METHOD PRE RAD ] POST RAD 


5005 


READ AND RECORD 


PRE RAD POST RAD 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


1,7,9 Table 4 



TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


GROUND 1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 50kHz 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


1,2,3,4,7,10,11, 5, 6, 8, 9 

12,13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 



5, 6, 8. 9 

1.2,3,4,10,11,12, 


13, 14 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


5,6,8,9 1,4,10,13,14 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of IkO ± 5% for dynamic burn-in. 



OPEN 


5, 6, 8.9 


TABLE 9. IRRADIATION TEST CONNECTIONS 


VCC = 5V± 0.5V 


1,2, 3,4,10,11,12,13,14 



NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. Group E, Subgroup 2, 
sample size is 4 dice/wafer 0 failures. 



1/2 VCC = 3V ± 0.5V 
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ACTS74MS 


Propagation Delay Timing Diagram and Load Circuit 


vs * INPUT 


^ TPHL 

/-- 

VS 7^ OUTPUT 


CL = 50pF 
RL s 500Q 



Transition Timing Diagram 


■ 80% 80%- 

OUTPUT 


PROPAGATION DELAY VOLTAGE LEVELS 
IOMETER I ACTS I UNITS 


PARAMETER 

ACTS 

VCC- 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 


Puise Width, Setup, Horn Timing Diagram Positive Edge Trigger 

- TW - niJT —- 



CP INPUT 
VIH 


TH = Hold Time 
TSU = Setup Time 
TW = Pulse Width 



CL = 50pF 
RL = 500n 


PULSE WIDTH, SETUP, HOLD VOLTAGE LEVELS 
PARAMETER I ACTS I UNITS 


cc 


VIH 


VS 
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Die Characteristics 

DIE DIMENSIONS: 

88 X 88 mils 
2240 X 2240 mm 

METALLIZATION: 

Type: AlSiCu 

Metal 1 Thickness: 6.75kA ± 8.25kA 
Metal 2 Thickness: .9kA ± 11 kA 

GLASSIVATION: 

Type: SIO 2 

Thickness: 8kA ± 1kA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0x10®A/cm2 

BOND PAD SIZE: 

110pm X 110|im 
4.3 X 4.3 mils 

Metaiiization Mask Layout 

ACTS74MS 


D1 R1 VCC R2 

(2) (1) (14) (13) 



(6) (7) (8) (9) 


Q1 GND Q2 Q2 


(12) D2 

(11)CP2 

(10) S2 

NC 
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SEMICONDUCTOR 


ACTS240MS 


December 1992 


High Reliability, Radiation Hardened 
High-Speed CMOS/SOS 


Features 

• 1.25 Micron Radiation Hardened SOS CMOS 

• Totai Dose Up to 1 Mega-RAD (Si) 

• Dose Rate Upset >10^^ RADs/Sec. 20ns Pulse 

• Cosmic Ray Upset Immunity <1x10'^'' Errors/Gate Day 

(Typ) 

• Latch Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125°C 

• Significant Power Reduction Compared to ALSTTLICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

- CMOS Input Compatibility li ^ 5^A at VOL, VOH 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



Description 

The Harris ACTS240MS is a Radiation Hardened octal 
inverting tri-state buffer having two active low enable inputs. 

The ACTS240MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The ACTS240MS is supplied in a 20 lead Ceramic flatpack 
(K suffix) or a Dual-In-Line Ceramic Package (D suffix). 


20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 



H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 3186 










































Specifications ACTS240MS 


Absolute Maximum Ratings Reliability information 

Supply Voltage...-0.5V to +6.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Flat Pack. 64°CA/V 12°CA/V 

DC Drain Current, Any One Output.±50mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).. -65°C to +150°C For T;^ = +100°C to +125°C.Derate Linearly at 12mW/°C 

Lead Temperature (Soldering 10 sec).+265°C 

Junction Temperature (TJ).+175°C 

BSD Classification...Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings' may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliabiiity. The conditions listed 
under “Electrical Performance Characteristics'are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage... +4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR. TF).10nsA/ Max Input High Voltage (VIH).VCC to VCC/2 

Operating Temperature Range (T^)...-55°C to +125°C 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Tri-State Leakage 
Current 


Noise Immunity 
Functional Test 






TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 
SUB¬ 
CONDITIONS GROUPS TEMPERATURE 


VCC = 5.5V. 

VIN = VCC or GND 


VCC = VIH = 4.5V, 
VOUT = 0.4V, 

VIL = 0 (Note 2) 


VCC = VIH = 4.5V, 
VOUT = VCC-0.4V VIL 
= 0 (Note 2) 


VCC = 4.5V, VIH = 4.5V, 1,2,3 +25°C,+125°C,-55°C 

IOL = 50pA, VIL = 0V 




VCC = 5.5V, VIH = 5.5V, 1,2, 3 +25°C, +125°C, -55°C 

lOL = 50^lA, VIL = OV 


VOH VCC = 4.5V, VIH = 4.5V, 1,2, 3 +25°C, +125°C, -55°C VCC-0.1 

lOH = -50^iA, VIL = OV I 

VCC = 5.5V, VIH = 5.5V, 
lOH = -50^A, VIL = OV 


VCC = 5.5V 
VIN = VCC or GND 


VCC = 5.5V, Force 
Voltage = OV or VCC 


VCC = 4.5V, VIH = VCC/ 7, 8A, 8B +25°C, +125°C, -55°C 
2, VIL = 0.8V (Note 3) 


1. All voltage referenced to device GND. 

2. Force/Measure function may be interchanged. 

3. For functional tests, VO > 4.0V is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0”. 
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Specifications ACTS240MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPLH 

VCC = 4.5V, VIH = 3V, 

VIL = OV 

9 

+25°C 

1 

8.5 

ns 

10,11 

+125°C, -55°C 

1 

9.5 

TPHL 

9 

+25°C 

1 

11.5 

ns 

10,11 

+125°C, -55°C 

1 

13.0 

Tri-State Test 

TPZL 

VCC = 4.5V, VIH = 3V, 

VIL = 0 

9 

+25°C 

2 

14.0 

ns 

10,11 

+125°C, -55°C 

2 

16.0 

TPZH 

9 

+25®C 

2 

10.5 

ns 

10,11 

+125°C, -55°C 

2 

11.5 

TPLZ 

VCC = 4.5V, VIH = 3V, 

VIL = 0 

9 

+25°C 

2 

14.0 

ns 

10,11 

+125°C,-55°C 

2 

14.5 

TPHZ 

9 

+25°C 

2 

14.5 

ns 

10,11 

+125°C, -55°C 

2 

15.5 

Output Transition 
Time 

TTLH 

VCC = 4.5V, VIH = 3V, 

VIL = 0 

9 

+25°C 

1 

5.0 

ns 

10,11 

+125°C, -55°C 

1 

5.0 

TTHL 

9 

+25°C 

1 

5.0 

ns 

10,11 

+125°C, -55°C 

1 

5.0 


NOTES: 

1. All voltage referenced to device GND. 

2. Measurements made with CL = 50pF, RL = 500Q, Input TR = TF = 3ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTE 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5V, VIH = 5V, 

VIL = 0V,f= 1MHz 

1 

+25°C 

Typical 40 

PF 

1 

+125®C 

Typical 40 

PF 

input Capacitance 

CIN 

VCC = 5V, VIH = 5V, 

VIL = 0V,f= 1MHz 

1 

+25°C 

- 

18 

pF 

1 

+125°C 

- 

18 

pF 

Output Capacitance 

COUT 

VCC = 5V, VIH = 5V, 

VIL =:0V,f = 1MHz 

1 

+25®C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 































































































































Specifications ACTS240MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


1 MEG LIMITS 
TEMPERATURE MIN 


+25°C 


PARAMETERS 

SYMBOL 

(NCrrES1.2) 

CONDITIONS 

Quiescent Current 

ICC 

VIN = 5.5V, VIN = VCC 
or GND 

Output Current (Sink) 

lOL 

VCC = VIH = 4.5V, 

VOUT = 0.4V, VIL = 0, 
(Note 2) 

Output Current (Source) 

lOH 

VCC = VIH = 4.5V, 

VOUT = VCC - 0.4V, 

VIL = 0, (Note 2) 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 4.5V, 
VIL = OV, lOL = 50pA 



VCC = 5.5V, VIH = 5.5V, 
VIL = 0V, IOL = 50pA 

Output Voltage High 

VOH 

VCC = 4.5V. VIH = 4.5V, 
VIL = OV. lOH = -50pA 



VCC = 5.5V, VIH = 5.5V, 
VIL = OV, lOH = -50pA 

Tri-State Leakage Current 

lOZ 

VCC = 5.5V, Force 

Voltage = OV or VCC 

Input Leakage Current 

IIN 

VCC = 5.5V. VIN = VCC 
or GND 

Noise Immunity Functional 

FN 

VCC = 4.5V. VIL = 0.8V, 
VIH = VCC/2 (Note 3) 

Propagation Delay 

TPLH 

VCC = 4.5V, VIH = 3V, 


TPHL 

VIL = OV 

TrI-State Test 

TPZL 

VCC = 4.5V, VIH = 3V, 


TPZH 

VIL = OV 


TPLZ 



TPHZ 




1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests, VO > 4.0V is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

±4pA 

lOUlOH 

5 

±15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 
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Specifications ACTS240MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test n (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Interim Test m (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Final Test 

100%/5004 

2,3,8A,8B, 10,11 

Group A (Note 1) 

Sample/6005 

1,2,3,7,8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11; Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

GroupD 

—Sample/6005 

-1,2,3,7,8A,8B,9,^0,11 


READ AND RECORD 


ICC, loiyH 


ICC, I017H 


ICC, I017H 



NOTE; 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-8d3 may be exercised. 




CONFORMANCE 

GROUPS 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD 


Group E Subgroup 2 5005 1,7,9 


NOTE: 

1, Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD POST RAD 


1,9 Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2VCC = 3V±0^V VCCs:6V±0.5V 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


3,5,7,9,12,14,16, 1,2,4, 6,8,10,11,13, 

18 15,17,19 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3,5,7,9,12,14,16, 10 

18 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 1) 


1,10,19 3,5,7,9,12,14,16, 

18 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 680Kn ± 5% for burn-in. 



TABLE 9. RADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V± 0.5V 

3, 5,7,9, 12,14,16,18 

6,8,10,15,17,19 

1,2,4, 11, 13, 20 



NOTE: Each pin except VCC and GND will have a resistor of 47KQ ± 5% for Irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures. 
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ACTS240MS 


Propagation Delay Timing Diagram and Load Circuit 




Transition Timing Diagram 


CL = 50pF 
RL = 500Q 


• 80% 80%- 

OUTPUT 


AC VOLTAGE LEVELS 

PARAMETER 

ACTS 

UNITS 

VCC 

4.50 

V 

VIH 

3.00 

V 

VIL 

0.0 

V 

VS 

1.30 

V 

GND 

0.0 

V 


Tri-State High Timing Diagram and Load Circuit 


TPZH 

VS2 - 2 ^ OUTPUT 



Tri-State Low Timing Diagram and Load Circuit 


CLsSOpF 
RL s 500Q 


TPZL 

VS2'^r OUTPUT 


TRI-STATE VOLTAGE LEVELS 


CLsSOpF 
RL = 500Q 


VIH 

3V 

3V 

3V 

3V 

3V 

3V 

VS1 

1.3V 

1.3V 

1.3 V 

1.3V 

1.3V 

1.3V 

VS2 

1.3V 

1.3V 

1.3V 

1.3V 

80% VCC 

20% VCC 

VIL 

GND 

GND 

GND 

GND 

GND 

GND 
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ACTS240MS 



Die Characteristics 

DIE DIMENSIONS: 

100 X 100 mils 
2.54x2.54 mm 

METALLIZATION: 

Type; AlSiCu 

Metal 1 Thickness: 7.5kA ± 2kA 
Metal 2 Thickness; lOkA ± 2kA 

GLASSIVATION: 

Type; SiOg 

Thickness: 8kA ± IkA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0x10®A/cm2 

BOND PAD SIZE: 

llOpm x llOpm 
4.4 mils x 4.4 mils 


Metaiiization Mask Layout 


ACTS240MS 






tr 

ri 

1m 




'f?® 

i* ■saJ 
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SEMICONDUCTOR 


ACTS244MS 


December 1992 


Radiation Hardened Octal 
Non-Inverting Tri-State Buffer 


Features 

• 1.25 Micron Radiation Hardened SOS CMOS 

• Total Dose Up to 1 Mega-RAD (Si) 

• Dose Rate Upset >10“'^ RADs(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity <1 x 10'^^ Errors/Gate day 

CTyp) 

• Latch Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to ALSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

- CMOS Input Compatibility li ^ SjiA at VOL, VOH 

Description 

The Harris ACTS244MS is a Radiation Hardened octal non¬ 
inverting tri-state buffer having two active low enable inputs. 

The ACTS244MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The ACTS244MS is supplied in a 20 lead Ceramic flatpack 
(K suffix) or a Dual-ln-Line Ceramic Package (D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 



Truth Tabie 



H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper l.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 3187 






















Specifications ACTS244MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage..-0.5V to +6.0V Thermal Impedance , 


Input Voltage Range, All Inputs ...-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 


Die. 75°C/W 

Flat Pack. 64°C/W 


DC Drain Current, Any One Output.±50mA Power Dissipation per Package (PD) 


(All Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C....... 1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125®C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10 sec).+265°C 

Junction Temperature (TJ)...+175°C 

BSD Classification...Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).10nsA^ Max Input High Voltage (VIH)..VCC to VCC/2 

Operating Temperature Range (Ta) .-55°C to +125°C 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Tri-State Leakage 
Current 


Noise Immunity 
Functional Test 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUPA 
SUB¬ 
GROUPS TEMPERATURE 


SYMBOL 

CONDITIONS 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

lOL 

VCC = VIH = 4.5V, 

VOUT = 0.4V, 

VIL = 0 (Note 2) 

lOH 

VCC = VIH = 4.5V, 

VOUT = VCC-0.4V VIL 
= 0(Note 2) 

VOL 

VCC = 4.5V, VIH = 4.5V, 
lOL = 50pA, VIL = OV 


VCC = 5.5V, VIH = 5.5V, 
lOL = 50pA, VIL = OV 

VOH 

VCC = 4.5V, VIH = 4.5V, 
IOH = -50pA, VIL = 0V 


VCC = 5.5V, VIH = 5.5V, 
IOH = -50pA, VIL = 0V 

IIN 

VCC = 5.5V 

VIN = VCC or GND 

lOZ 

VCC = 5.5V, Force 
Voltage = 0V or VCC 

FN 

VCC = 4.5V, VIH = VCC/ 
2, VIL = 0.8V (Note 3) 



1. All voltage referenced to device GND. 

2. Force/Measure function may be interchanged. 

3. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO < 0.5V Is recognized as a logic “0". 
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Specifications ACTS244MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Propagation Delay 


Output Transition 
Time 


SYMBOL 






(NOTES 1,2) 
CONDITIONS 


VCC = 4.5V, VIH = 3V, 
VIL = OV 


VCC = 4.5V, VIH = 3V, 
VIL = 0 


GROUP 
A SUB¬ 
GROUPS 



VCC = 4.5V, VIH = 3V, 
VIL = 0 



TEMPERATURE 


+25°C 


+125°C,-55®C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 



+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 



TPLZ 

VCC = 4.5V, VIH = 3V, 

9 

+25°C 

2 

13.5 

ns 


VIL = 0 

10,11 

+125°C, -55°C 

2 

14.0 


TPHZ 


9 

+25°C 

ro 

14.5 

ns 



10,11 

+125°C, -55°C 

2 

14.5 




1. All voltage referenced to device GND. 

2. Measurements made with CL = 50pF, RL = 5000, Input TR = TF = 3ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Capacitance 

COUT 


CONDITIONS 


VCC = 5V, VIH = 5V, 
VIL = 0V,f = 1MHz 


VCC = 5V, VIH = 5V, 
VIL = 0V,f = 1MHz 


VCC = 5V, VIH = 5V. 
VIL = 0V,f= 1MHz 



TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications ACTS244MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


1 MEG LIMITS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMPERATURE 

Quiescent Current 

ICC 

VIN = 5.5V, VIN = VCC 
or GND 

+25°C 

Output Current (Sink) 

lOL 

VCC = VIH = 4.5V, 

VOUT = 0.4V, VIL = 0, 
(Note 2) 

+25°C 

Output Current (Source) 

lOH 

VCC = VIH = 4.5V, 

VOUT = VCC-0.4V, 

VIL = 0, (Note 2) 

+25°C 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 4.5V, 
VIL = 0V, IOL = 50pA 

+25°C 





Output Voltage High 

VOH 

VCC = 4.5V, VIH = 4.5V, 
VIL = 0V,IOH = -50pA 

+25°C 



VCC = 5.5V, VIH = 5.5V, 
VIL = OV, lOH = -50pA 


Tri-State Leakage Current 

lOZ 

VCC = 5.5V, Force 
Voltage = 0V or VCC 

+25°C 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC 
or GND 

+25°C 

Noise Immunity Functional 

FN 

VCC = 4.5V, VIL = 0.8V, 
VIH = VCC/2 (Note 3) 

+25°C 

Propagation Delay 

TPLH 

VCC = 4.5V, VIH = 3V, 

+25®C 


TPHL 

VIL = OV 


Tri-State Test 

TPZL 

VCC = 4.5V, VIH = 3V, 

+25°C 


TPZH 

VIL = OV 



TPLZ 




TPHZ 




1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25'’C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

±4pA 

lOUlOH 

5 

±15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 
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Specifications ACTS244MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test II (Postburn-ln) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Interim Test ni (Postburn-ln) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 

Group A (Note 1) 

Sample/6005 

1,2, 3, 7, 8A,8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A. 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 

Sample/6005 

1,2,3,7, 8A, 8B, 9, 10,11 


READ AND RECORD 


ICC, \OUH 


ICC, \OUH 


ICC, lOL/H 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MiL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 

METHOD PRE RAD I POST RAD 


1,7,9 


READ AND RECORD 


PRE RAD POST RAD 


1,9 Table 4 (Note 1) 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


OSCILLATOR 


STATIC BURN-IN I TEST CONDITIONS (Note l) 


3,5,7,9,12,14,16, 1,2, 4, 6, 8,10,11,13, 

18 15,17,19 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3,5,7,9,12,14,16, 10 

18 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 1) 


1, 10, 19 3,5,7,9,12,14,16, 

18 


NOTE: 

1. Each pin except VCC and GND will have a resistor of 680KO ± 5% for burn-in. 





2,4,6,8,11,13, 
15,17 


TABLE 9. RADIATION TEST CONNECTIONS 



OPEN 


3, 5, 7, 9,12,14,16,18 


GROUND 


6,8, 10, 15, 17,19 


VCC = 5V ± 0.5V 


1,2,4,11.13,20 



NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures. 
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ACTS244MS 


Propagation Delay Timing Diagram and Load Circuit 




RL CLsSOpF 

RL s 500Q 


Transition Timing Diagram 


VOH- 

TTLH 

VOL — 

20% T 


■ 80% 80%- 

OUTPUT 


AC VOLTAGE LEVELS 

PARAMETER 

ACTS 

VCC 

4.50 

VIH 

3.00 

VIL 

0.0 

VS 

1.30 

GND 

0.0 


Tri-State High Timing Diagram and Load Circuit 


TPZH }r *~ 

VS2 -2^ OUTPUT 



Tri-State Low Timing Diagram and Load Circuit 


TPZL 

VS2^ r- OUTPUT 


CL X 50pF 
RL X 5000 


CL X 50pF 
RLxSOOQ 


TRI-STATE VOLTAGE LEVELS 


TPHZ 


3V 


1.3 V 


80%VCC 


GND 


TPLZ 


3V 


1.3V 


20%VCC 


GND 








































ACTS244MS 


Die Characteristics 

DIE DIMENSIONS: 

100 X 100 mils 
2.54x2.54 mm 

METALLIZATION: 

Type: AlSiCu 

Metal 1 Thickness: 7.5kA ± 2kA 
Metal 2 Thickness: 1 0kA ± 2kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA± IkA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 
< 2.0 X lO^A/cm^ 

BOND PAD SIZE: 

110|im X llOpm 
4.4 mils X 4.4 mils 

Metaiiization Mask Layout 


ACTS244MS 



1—i. M-' • S'* I 

-f ||r I ^ 555. .| 

:.SL s: ' 
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SEMICONDUCTOR 


ACS245MS 


December 1992 


Radiation Hardened Octal 
Non-Inverting Bidirectional Bus Transceiver 


Features 

• 1.25 Micron Radiation Hardened SOS CMOS 

• Total Dose Up to 1 Mega-RAD (Si) 

• Dose Rate Upset >10^^ RADs(Si)/s 20n8 Pulse 

• Cosmic Ray Upset Immunity <1 x Errors/Gate Day 

(Typ) 

• Latch Up Free Under Any Conditions 

• Military Temperature Range: -55°C to 4-125°C 

• Significant Power Reduction Compared to ALSTTL iCs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3 VCC Max 

- VIH = 0.7 VCC Min 

- CMOS Input Compatibility II ^ 5pA at VOL, VOH 

Description 

The Harris ACS245MS is a Radiation Hardened octal non¬ 
inverting bidirectional bus transceiver intended for two-way 
asynchronous communication between data busses. 

The ACS245MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The ACS245MS is supplied in a 20 lead Ceramic flatpack (K 
suffix) or a Dual-ln-Llne Ceramic Package (D suffix). 


Truth Table 


OPERATION 


B Data to A Bus 


A Data to B Bus 


Isolation 



H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 

DIR E ^ VCC 

AO E OE 

A1 E iH BO 

A2 E izi B1 

A3 E iH B2 

_A4 E li B3 

A5 E in B4 

A6 E lH B5 

A7 E ii B6 

GND E Ij] B7 


20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r a o 


File Number 3198 





























Specifications ACS245MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage. 

Input Voltage Range, All Inputs. 

DC Input Current, Any One Input. 

DC Drain Current, Any One Output. 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG). 

Lead Temperature (Soldering 10 sec). 

Junction Temperature (TJ). 

ESD Classification. 

....-0.5Vto+6.0V 
•0.5V to VCC +0.5V 

.. -65°Cto+150'»C 

. +265°C 

. +175°C 

.Class 1 

Thermal Impedance.. 

Die. 

Flat Pack. 

Power Dissipation per Package (PD) 

ForTA=-55°CtO4-100°C. 

ForTA = 4-100°Cto+125°C. 

• • ®ja ®jc 

... 75°C/W 16°C/W 

,.. 64°C/W 12°C/W 

.1W 

, .Derate Linearly at 13mW/°C 

CAUTION: As with alt semiconductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics“ are the only conditions recommended for satisfactory device operation. 

Operating Conditions 




Supply Voltage. 

Input Rise and Fall Times at 4.5V VCC (TR, TF) 
Operating Temperature Range (T^). 

... 44.5V to 4-5.5V 

.lOnsA/ Max 

.. -55°C to 4-125°C 

Input Low Voltage (VIL). 

Input High Voltage (VIH). 

.0.0Vto0.3VCC Max. 

.0.7VCC to VCC Min. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 
SUB¬ 
GROUPS 


LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

4-25°C 

- 

20 

pA 



2.3 

4-125°C, -55°C 

- 

400 


Output Current (Sink) 

lOL 

VCC = VIH = 4.5V, 

VOUT = 0.4V. VIL = 0 
(Note 2) 

1 

+25°C 

16 

- 

mA 



2,3 

+125°C, -55°C 

12 

- 


Output Current 
(Source) 

lOH 

VCC = VIH = 4.5V, 

VOUT = VCC - 0.4V 

VIL = 0 (Note 2) 

1 

4-25°C 

-16 

- 

mA 


2,3 

+125°C, -55°C 

-12 

- 


Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 4.5V, 
IOL = 50pA, VIL=:0V 

1,2,3 

•f25°C, 4-125°C, -55°C 

- 

0.1 

■ 



VCC = 5.5V, VIH = 5.5V, 
IOL = 50pA. VILKOV 

1,2,3 

■f25°C, +125°C, -55°C 

- 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 4.5V, 
IOH = -50pA, VIL = 0V 

1,2,3 

+25°C, 4-125°C, -55°C 

VCC-0.1 

- 

V 



VCC = 5.5V, VIH = 5.5V, 
IOH = -50pA, VIL = 0V 

1,2,3 

+25°C, +125°C, -55°C 

VCC-0.1 

- 

V 

Input Leakage Current 

IIN 

VCC = 5.5V 

VIN = VCC or GND 

1 

4-25°C 

- 

±0.5 

pA 



2,3 

4-125°C, -55°C 

- 

±1.0 


Tri-State Leakage 
Current 

lOZ 

VCC = 5.5V, Force 
Voltage = 0V or VCC 

1 

+25°C 

- 

±1.0 

pA 


2,3 

4-125°C, -55°C 

- 

±35 


Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.7VCC, 

VIL = 0.3VCC (Note 3) 

7, 8A, 8B 

4-25°C, 4-125°C, -55°C 

' 

■ 

■ 


NOTES: 

1. All voltage referenced to device GND. 

2. Force/Measure function may be interchanged. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 
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Specifications ACS245MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Propagation Delay 


SYMBOL 





(NOTES 1,2) 
CONDITIONS 


VCC = 4.5V, VIH = 4.5V, 
VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VIL = 0V 


GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C _ 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 



NOTES: 

1. All voltage referenced to device GND. 

2. Measurements made with CL = 50pF, RL = 5000, Input TR = TF = 3ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Capacitance 

COUT 


VCC = 5V, VIH = 5V, 
VIL = 0V,f= 1MHz 


VCC = 5V, VIH = 5V, 
VIL = 0V,f= 1MHz 


VCC = 5V, VIH = 5V, 
VIL = 0V,f = 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


1 MRAD LIMITS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


SYMBOL 




(NOTES 1,2) 
CONDITIONS 



VCC = VIH = 4.5V, 
VOUT = 0.4V, VIL = 0, 
(Note 2) 
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Specifications ACS245MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


1 MRAD LIMITS 
TEMPERATURE MIN 


+25°C 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

Output Current (Source) 

lOH 

VCC = VIH = 4.5V, 

VOUT = VCC - 0.4V, 

VIL = 0, (Note 2) 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 4.5V, 
VIL = 0V, IOL=50pA 



VCC = 5.5V, VIH = 5.5V, 
VIL=:0V, 10L = 50pA 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 4.5V, 
VIL = OV, lOH = -50pA 



VCC = 5.5V, VIH = 5.5V, 
VIL = OV, lOH = -50pA 

Tri-State Leakage Current 

lOZ 

VCC = 5.5V, Force 
Voltage = 0V or VCC 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC 
or GND 

Noise Immunity Functional 

FN 

VCC = 4.5V, VIL = .3 

VCC, VIH = .> VCC 
(Note 3) 

Propagation Delay 

TPLH 

VCC = 4.5V, VIH = 4.5V, 


TPHL 

VIL = OV 

Tri-State Test 

TPZL 

VCC = 4.5V, VIH = 4.5V, 


TPZH 

VIL = OV 


TPLZ 



TPHZ 




1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

±4pA 

IOL7IOH 

5 

±15% Of 0 Hour 

lOZL/IOZH 

5 

±200nA 


ns 


ns 

1 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD GROUP A SUBGROUPS 


100V5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7, 9, Deltas 


100%/5004 1,7,9 


100%/5004 1,7,9, Deltas 


READ AND RECORD 


ICC, lOL/H, lOZL/H 


ICC, lOUH, lOZliH 


ICC, lOUH, lOZL/H 
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Specifications ACS245MS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Final Test 

100%/5004 

2,3,8A,8B, 10,11 

Group A (Note 1) 

Sample/6005 

1,2, 3, 7, 8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1.7,9 

Group D 

Sample/6005 

1,2, 3,7,8A, 8B, 9,10,11 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


1,7,9 Table 4 


READ AND RECORD 


PRE RAD 


1.9 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC=:3V± 0.5 V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


1,10-19 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


10 


DYNAMIC BURN-IN I TEST CONNECTIONS (Note 1) 


DYNAMIC BURN-IN II TEST CONNECTIONS (Note 2) 


1 -9,11 -20 


OSCILLATOR 


10 

11-18 

1,20 

19 


1,10 

2-9 

20 

19 



1. Each pin except VCC and GND will have a resistor of 680KQ ± 5% for burn-in. 

2. Second dynamic burn-in assures proper stress in both directions. 400 additional hours at life test with a down point; 96 additional hours 
at production burn-in without a down point. 


TABLE 9. RADIATION TEST CONNECTIONS 



GROUND 


10 


VCC = 5V ± 0.5V 


1-9,11-20 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5%. Group E, Subgroup 2, 
sample size is 4 dice/wafer, 0 faiiures. 
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ACS245MS 


Propagation Delay Timing Diagram and Load Circuit 



Transition Timing Diagram 




Tri-State Low Timing Diagram and Load Circuit 



vcc 


RL 


TEST 

POINT 


CLsSOpF 

RLsSOOn 


CL 


TRI-STATE VOLTAGE LEVELS 


TPLH 


TPHL 


TPZL 


TPZH 


TPHZ 


TPLZ 


VIH 


4.5V 


4.5V 


4.5V 


4.5V 


4.5V 


4.5V 


VS1 


2.25V 


2.25V 


2.25V 


2.25V 


2.25V 


VS2 


2.25V 


2.25V 


2.25V 


2.25V 


80% VCC 


GND 


GND 


GND 


VIL 


GND 
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GND 


2.25V 
20% VCC 
GND 
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Die Characteristics 

DIE DIMENSIONS: 

96x117 mils 
2.44 K 2.97 mm 

METALLIZATION: 

Type: AlSiCu 

Metal 1 Thickness: 7.5kA ± 2kA 
Metal 2 Thickness: lOkA ± 2kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA ± 1 kA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0xJ0®A/cm2_ 

BOND PAD SIZE: 

110pm X 110pm 
4.4 mils X 4.4 mils 

Metallization Mask Layout 


DIR VCC VCC 
(1) . (20) (20) 



(9) (10) (10) (11) 

A7 GND GND B7 


7-48 

















SEMICONDUCTOR 


ACTS245MS 


December 1992 


Radiation Hardened Octai 
Non-Inverting Bidirectional Bus Transceiver 


Features 

• 1.25 Micron Radiation Hardened SOS CMOS 

• Total Dose Up to 1 Mega-RAD (Si) 

• Dose Rate Upset >10^^ RADs(Si)^s 20ns Pulse 

• Cosmic Ray Upset Immunity < 1 X10’“''' Errors/Gate -day 

(Typ) 

• Latch Up Free Under Any Conditions 

• Military Temperature Range: -55®Cto+125®C 

• Significant Power Reduction Compared to ALSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL= 0.8V Max 

- VIH = VCC/2Min 

- CMOS Input Compatibility 11 ^5pA at VOL, VOH 

Description 

The Harris ACTS245MS is a Radiation Hardened octal non¬ 
inverting bidirectional bus transceiver intended for two-way 
asynchronous communication between data busses. 

The ACTS245MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The ACTS245MS is supplied in a 20 lead Ceramic flatpack 
(K suffix) or a Dual-ln-Line Ceramic Package (D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 



Truth Tabie 



H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t aq 


File Number 3188 






















Specifications ACTS245MS 


Absolute Maximum Ratings Reliability information 

Supply Voltage.-0.5V to +6.0V Thermal Impedance. Oja 0jc 

Input Voltage Range, All Inputs .-0.5V to VCC +0.5V DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Flat Pack.. 64°C/W 12°C/W 

DC Drain Current, Any One Output. .....±50mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) ForTA =-55°C to+100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T/^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10 sec)... +265°C 

Junction Temperature (TJ) .+175°C 

ESD Classification .Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating oniy. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 


For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage ...+4.5V to +5.5V Input Low Voltage (VIL).....O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF)...... lOnsA/ Max Input High Voltage (VIH).VCC to VCC/2 

Operating Temperature Range (Ta) .-55°C to+125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Tri-State Leakage 
Current 


Noise Immunity 
Functional Test 



+125°C, -55°C 





VCC = VIH = 4.5V, 
VOUT = 0.4V, 

VIL = 0 (Note 2) 


VCC = VIH = 4.5V, 
VOUT = VCC-0.4V VIL 
= 0 (Note 2) 


VCC = 4.5 V, VI H = 4.5 V, 
IOL = 50pA, VIL = 0V 


VCC = 5.5V, VIH = 5.5V, 
IOL = 50pA, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
lOH = -50nA, VIL = OV 


VCC = 5.5V, VIH = 5.5V, 
lOH = -50pA, VIL = OV 


VCC = 5.5V 
VIN = VCC or GND 


VCC = 5.5V, Force 
Voltage = 0V or VCC 


VCC = 4.5V, VIH = VCC/ 7, 8A, 8B +25°C, +125°C, -55°C 
2, VIL = 0.8V (Note 3) 



1. All voltage referenced to device GND. 

2. Force/Measure function may be interchanged. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 
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Specifications ACTS245MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1.2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPLH 

VCC = 4.5V, VIH = 3V, 

VIL = 0V 

9 

+25°C 

1 

9.0 

ns 

10,11 

+125°C. -55°C 

1 

10.0 

TPHL 

9 

+25°C 

1 

9.5 

ns 

10,11 

-i-125°C, -55°C 

1 

10.0 

Tri-State Test 

TPZL 

VCC = 4.5V, VIH = 3V, 

VIL = 0 

9 

+25°C 

2 

15.5 

ns 

10,11 

+125°C, -55®C 

2 

18.0 

TPZH 

9 

+25°C 

2 

13.5 

ns 

10,11 

+125°C, -55°C 

2 

13.5 

TPLZ 

VCC = 4.5V, VIH=:3V, 

VIL = 0 

9 

+25°C 

2 

16.0 

ns 

10,11 

+125°C, -55°C 

2 

16.0 

TPHZ 

9 

+25°C 

2 

17.0 

ns 

10,11 

+125°C, -55°C 

2 

17.0 

Output Transition 
Time 

TTLH 

VCC = 4.5V, VIH = 3V, 

VIL = 0 

9 

+25°C 

1 

5.0 

ns 

10,11 

+125°C,-55°C 

1 

5.0 

TTHL 

9 

+25°C 

1 

5.0 

ns 

10,11 

+125°C,-55°C 

1 

5.0 


NOTES: 

1. All voltage referenced to device GND. 

2. Measurements made with CL = 50pF, RL = 500Q, Input TR= TF = 3ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTE 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5V, VIH = 5V, 

VIL = 0V,f= 1MHz 

1 

+25°C 

Typical 40 

pF 

1 

+125°C 

Typical 40 

PF 

Input Capacitance 

CIN 

VCC = 5V, V1H = 5V, 

VIL = 0V,f= 1MHz 

1 

+25°C 

- 

15 

pF 

1 

+125°C 

- 

15 

pF 

Output Capacitance 

COUT 

VCC = 5V, VIH = 5V, 

VIL = 0V,f=1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125‘'C 

- 

10 

pF 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters, Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 


1 MRAD LIMITS 


PARAMETERS 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VIN = 5.5V, VIN = VCC 
or GND 

+25°C 

- 

0.4 

mA 

















































































































































Specifications ACTS245i\/iS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


1 MRAD LIMITS 


PARAMETERS 


Output Current (Sink) 


Output Current (Source) 


Output Voltage Low 


Output Voltage High 


Tri-State Leakage Current 


Input Leakage Current 


Noise Immunity Functional 


Propagation Delay 


SYMBOL 






(NOTES 1,2) 
CONDITIONS 


VCC = VIH = 4.5V, 
VOUT = 0.4V, VIL = 0, 
(Note 2) 


VCC = VIH = 4.5V, 
VOUT = VCC-0.4V, 
VIL = 0, (Note 2) 


TEMPERATURE 


+25°C 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

±4pA 

lOL/lOH 

5 

±15%of 0 Hour 

lOZL/IOZH 

5 

±200nA 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD GROUP A SUBGROUPS 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7, 9, Deltas 


READ AND RECORD 


ICC, lOUH 


ICC, lOUH 


ICC, lOiyH 
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Specifications ACTS245MS 

TABLES. APPLICABLE SUBGROUPS (Continued) 



CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Interim Test ni (Postburn-ln) 

100%/5004 

1.7,9 


PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100V5004 

2,3, 8A, 8B, 10,11 


Group A (Note 1) 

Sample/6005 

1,2,3, 7, 8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/6005 

1,2,3, 7, 8A, 8B, 9,10,11 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V ± 0.5V 

OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN 1 TEST CONDITIONS (Note 1) 

2-9 

1,10-19 

- 

20 

- 

- 

STATIC BURN-IN 11 TEST CONNECTIONS (Note 1) 

1 

10 

- 

1-9,11-20 

- 

- 

DYNAMIC BURN-IN 1 TEST CONNECTIONS (Note 1) 

- 

10 

11-18 

1,20 

19 

2-9 

DYNAMIC BURN-IN II TEST CONNECTIONS (Note 2) 

- 

1,10 

2-9 

20 

19 

11-18 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 680KO ± 5% for burn-in. 

2. Second dynamic burn-in assures proper stress in both directions. 400 additional hours at life test with a down point; 96 additional hours 
at production burn-ln without a down point. 


TABLE 9. RADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V ± 0.5V 

- 

10 

1-9,11-20 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures. 
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ACTS245MS 


Propagation Delay Timing Diagram and Load Circuit 




RL CLaSOpF 

RLaSOOa 


Transition Timing Diagram 


80%-80%- 

OUTPUT 


AC VOLTAGE LEVELS 

PARAMETER 

ACTS 

VCC 

4.50 

VIH 

3.00 

VIL 

0.0 

VS 

1.30 

GND 

0.0 


Tri-State High Timing Diagram and Load Circuit 


TPZH h *- 

VS2 7^ OUTPUT 



Tri-State Low Timing Diagram and Load Circuit 


TPZL p*- 

VS2^ r- OUTPUT 


TRI-STATE VOLTAGE LEVELS 


CL a 50pF 
RL a 5000 


CL a 50pF 
RLaSOOO 


3V 

3V 

3V 

3V 

3V 

3V 

1.3 V 

1.3V 

1.3 V 

1.3V 

1.3V 

1.3V 

1.3V 

1.3 V 

1.3 V 

1.3V 

80% VCC 

20% VCC 

GND 

GND 

GND 

GND 

GND 

GND 
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Die Characteristics 

DIE DIMENSIONS: 

96 X 117 mils 
2.44 X 2.97 mm 

METALLIZATION: 

Type: AlSiCu 

Metal 1 Thickness: 7.5kA ± 2kA 
Metal 2 Thickness: lOkA ± 2kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA± IkA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 

< 2.0 X lO^A/cm^ 

BOND PAD SIZE: 

110pm X 110jim 
4.4 mils X 4.4 mils 


Metaiiization Mask Layout 

ACTS245MS 


DIR VCC VCC OE 

(1) (20) (20) (19) 


A1 (3) 


A2(4) 


A3 (5) 


A4(6) 


A5(7) 


A6 (8) 



( 12 ) 

B6 


(18) BO 

(17) B1 

(16) B2 

(15) B3 

(14) B4 

(13) B5 
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SEMICONDUCTOR 


ACS630MS 


December 1992 


Radiation Hardened EDAC 
(Error Detection and Correction Circuit) 


Features 

• 1.25 Micron Radiation Hardened SOS CMOS 

• Total Dose Up to 1 Mega^RAD (Si) 

• Dose Rate Upset >10^^ Rads(Si]/s, 20ns Pulse 

• Cosmic Ray Upset Immunity (1 x 10"^^) Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Po wer R educti on Compared to LSTTL ICs. 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3 VCC Max 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5)iA at VOL, VOH 

• Fast Processing Time 

- Write Cycle: Generates Check Word in 20ns (Typ) 

- Read Cycle: Flags Errors in 10ns (Typ) 


Pinouts 

28 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-183S DESIGNATOR CDIP2 - T28, LEAD FINISH C 
TOP VIEW 

iH- ^ 

DEF [T 2^ VCC 

DBO |T 2^ SEF 

DB1 [T ^ si 

DB2 [T ^ so 

DB3 [T ^ CBO 

DB4 [7 ^CBI 

DBS [7 ^ CB2 

DBS [? ^ CB3 

DB7 [? ^ CB4 

DBS [io li| CBS 

DB9 |lT lil DB1S 

DB10 [l2 DB14 

DB11 [ii ii| DB13 

GND |i4 lil DB12 


Description 

The Harris ACS630MS is a Radiation Hardened 16-bit 
parallel error detection and correction circuit. It uses a 
modified Hamming code to generate a 6-bit check word from 
each 16-bit data word. The check word is stored with the 
data word during a memory write cycle, during.a memory 
read cycle a 22-bit word is taken form memory and checked 
for errors. Single bit errors In the data words are flagged and 
corrected. Single bit errors in check words are flagged but 
not corrected. The position of the incorrect bit is pinpointed, 
in both cases, by the 6-bit error syndrome code which is 
output during the error correction cycle. 

The ACS63.0MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device Is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The ACS630MS is supplied in a 28 lead Ceramic flatpack (K 
suffix) or a Ceramic Dual-ln-Llne Package (D suffix). 


28 PIN CERAMIC FLAT PACK 
MIL-STD-183S DESIGNATOR CDFP3-F28, LEAD FINISH C 
TOP VIEW 




1 • 

28 

3 

26 

4 

5 

24 

23 

6 

7 

22 

21 

8 

20 

9 

19 

10 

18 

11 

17 

12 
i ‘I 

16 

1i> 

15 

14 

15 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ « 
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ACS630MS 


Function Tables 

Control Functions 


MEMORY 

CONTROL 




ERROR FLAGS 

CYCLE 

SI 

SO 

EDAC FUNCTION 

DATA I/O 

CHECKWORD 

SEF 

DEF 

WRITE 

Low 

Low 

Generates Checkword 

Input Data 

Output Checkword 

Low 

Low 

READ 

Low 

High 

Read Data and Check- 
word 

Input Data 

Input Checkword 

Low 

Low 

READ 

High 

High 

Latch and Flag Error 

Latch Data 

Latch Checkword 

Enabled 

Enabled 

READ 

High 

Low 

Correct Data Word and 
Generate Syndrome Bits 

Output Corrected 

Data 

Output Syndrome 

Bits 

Enabled 

Enabled 


Check Word Generation 


CHECKWORD BIT 


CBO 


CB1 


CB2 


CB3 


CB4 


CBS 


NOTE: The six check bits are parity bits derived from the matrix of data bits as indicated by “x” for each bit 


1 16-BIT DATA WORD I 

oil 

2 3 

BBIDDBiDIEIDDDDIBI 

IDD 

HlDBliilillHiHiBiDlOlHiiHiDHiilH 

X 

warn 

J|||^||[Q||Q|||||[f^|||||||||Q|[|||||||||||||Q|||||||| 

IHDDH 


IDDDH 






■■■■DDDDDDDDI 


Error Syndrome Codes 



Error Functions 


TOTAL NUMBER OF ERRORS 


6-BIT CHECKWORD 


16-BIT DATA 


0 


ERROR FLAGS 



DATA CORRECTION 


Not Applicable 


Correction 


Correction 


Interrupt 


Interrupt 


Interrupt 
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Specifications ACS630MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage.-0.5V to +6.0V Thermal Impedance 


Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input......±10mA 


Die. 75®C/W 

Flatpack........ 64°C/W 


DC Drain Current, Any One Output..50mA Power Dissipation per Package (PD) 


(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C...1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec)..+265°C 

Junction Temperature (TJ)..+175°C 

ESD Classification...Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This b a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrtal Performance Characteristics’are the only conditions recommended for satisfactory device operatiori.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF) .... 10nsAf Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


PARAMETERS 


Quiescent Current 


Output Current 
(Sink) 


Output Current 
(Source) 


DEF,SEF Output 
Current (Source) 


DEF, SEF Output 
Current (Sink) 


Output Voltage High 


Output Voltage Low 


Input Leakage 
Current 


Tri-State Output 
Leakage Current 


Noise Immunity 
Functional Test 



TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

SUBGROUPS TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


1,2,3 +25°C,+125°C,-55°C 


1,2,3 +25°C,+125°C,-55°C 


1,2,3 +25°C,+125°C,-55°C 


1,2,3 +25°C,+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


7, 8A, 8B +25°C, +125°C, -55°C 


SYMBOL 

(NOTE1) 

CONDITIONS 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

IOL1 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 
(Note 2) 

IOH1 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = 0V (Note 2) 

IOL2 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 
(Note 2) 

IOH2 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = OV (Note 2) 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

lOZ 

VCC = 5.5V, 

Force Voltage = OV or VCC 

FN 

VCC = 4.5V, VIH = 3.15V, 
VIL = 1.35V (Note 3) 




LIMITS 

MIN I MAX UNITS 


150 


3 



0.1 

V 

0.1 

V 

±0.5 

pA 

±5.0 

pA 

±1 

pA 

±35 

pA 


1. All voltages reference to device GND. 

2. Force/Measure functions may be interchanged. 

3. For functional tests, VO > 4.0V is recognized as a logic “1”, and 


VO < 0.5V Is recognized as a logic “0”. 
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Specifications ACS630MS 


PARAMETER 

SYMBOL 

Propagation Delay 

DB to CB 

TPHL 


TPLH 

Propagation Delay 

SI to DEF 

TPLH 

Propagation Delay 

SI to SEF 

TPLH 

Propagation Delay 

SO to DB/CB 

TPHZ 


TPLZ 

Propagation Delay 

SO to DB/CB 

TPZH 


TPZL 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


+25°C 


+125°C.-55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


(NOTES 1,2) 
CONDITIONS 

GROUP A 
SUBGROUPS 

VCC = 4.5V. VIH = 4.5V. 

9 

VIL = OV 

10,11 

VCC = 4.5V, VIH = 4.5V, 

9 

VIL = OV 

10,11 

VCC = 4.5V, VIH = 4.5V, 

9 

VIL = OV 

10,11 

VCC = 4.5V, VIH = 4.5V. 

9 

VIL = OV 

10,11 

VCC = 4.5V, VIH = 4.5V, 

9 

VIL = OV 

10, 11 

VCC = 4.5V, VIH = 4.5V, 

9 

VIL = OV 

10, 11 

VCC = 4.5V, VIH = 4.5V, 

9 

VIL = OV 

10,11 

VCC = 4.5V, VIH = 4.5V, 

9 

VIL = OV 

10,11 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Operation Current 

lOPER 

DBtoCB 


Input Capacitance 

CIN 

Output Capacitance 

COUT 


CONDITIONS 


VCC = 5.0V, VIH = 5.0V, 
VIL = 0V,f=1MHz 


VCC = 5.0V, VIH = 5.0V, 
VIL = 0V, f= 1MHz 


VCC = 5.0V, VIH = 5.0V, 
VIL = 0V,f = 1MHz 



TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications ACS630MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


1MRAD LIMITS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


SYMBOL 


ICC 


IOL1 


Output Current (Source) 


DEF, SEF Output Current (Sink) I0L2 


DEF, SEF Output Current (Source) IOH2 


Output Voltage Low 


Output Voltage High 



Input Leakage Current 

IIN 

Tri-State Output Leakage Current 

lOZ 

Noise Immunity Functional Test 

FN 

Propagation Delay DB to CB 

TPHL 


TPLH 

Propagation Delay SI to DEF 

TPLH 

Propagation Delay SI to SEF 

TPLH 

Propagation Delay SO to DB/CB 

TPHZ 


TPLZ 

Propagation Delay SO to DB/CB 

TPZH 


TPZL 


(NOTES 1.2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = VIH = 4.5V, VOUT = 0.4V, 
VIL = 0 


VCC = VIH = 4.5V, 

VOUT = VCC-0.4V, VIL = 0 


VCC = VIH = 4.5V, VOUT = 0.4V, 
VIL = 0 


VCC = VIH = 4.5V, 

VOUT = VCC-0.4V, VIL = 0 


VCC = 4.5V, VIH = 3.15V, 
VIL= 1.35V, IOL = 50pA 


VCC = 5.5V, VIH = 3.85V, 
VIL = 1.65V, IOL = 50pA 


VCC = 4.5V, VIH = 3.15V, 
VIL = 1.35V, IOH = -50pA 


VCC = 5.5V, VIH = 3.85V, 
VIL = 1.65V, IOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 5.5V, Force Voltage = OV or 
VCC 


VCC = 4.5V, VIH = 3.15V, VIL = 1.35V 
(Note 3) 


VCC = 4.5V, VIH = 4.5V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, VIL = OV 


TEMPERATURE 

MIN 

MAX 

+25°C 

- 

3 

+25°C 

12 

- 

+25°C 

-12 

- 

+25°C 

■ 

- 

+25°C 

H 

: - 

+25°C 

- 

0.1 

+25°C 

- 

0.1 

+25°C 

vcc- 

0.1 

- 

+25°C 

vcc- 

0.1 

- 

+25°C 

- 

±5 

+25°C 

- 

±35 

+25°C 

■ 

- 

+25°C 

1 

23.5 

+25°C 

1 

24.5 

+25®C 

1 

15.5 

+25°C 

1 

15.5 

+25°C 

1 

21.5 

+25°C 

1 

19.5 

+25°C 

1 

20.5 

+25°C 

ID! 

16.5 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500n, CL = 50pF, Input TR = TF = 3ns 

3. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 



TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA UMIT 

ICC 

5 

±30pA 

lOL/lOH 

5 

±15% 

lOZ 

5 

±200nA 
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Specifications ACS630MS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test m (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 



Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2, 3, 8A, 8B, 10,11 


1,2, 3, 7, 8A, 8B, 9, 10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1, 2, 3, 9,10,11 


1,7,9 


READ AND RECORD 


ICC,IOLyH 


ICC, lOL/H 


ICC, lOUH 


ICC, lOL/H 


Sample/5005 


1,2, 3, 7, 8A, 8B, 9,10,11 


NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE GROUPS METHOD 


Group E Subgroup 2 5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


READ AND RECORD 


PRE RAD POST RAD 


Table 4 (Note 1) 


NOTE: 1. Except FN Test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


GROUND 1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 50kHz 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


2-18,25,26 1,27,19-24 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


1,27 2-13,15-26,28 


DYNAMIC BURN-IN I TEST CONNECTIONS (Note 2) 


14,25,26 

1,19-24, 27 

4-13,15-26, 28 

3,17 



NOTES: 

1. Each pin except VCC and GND will have a resistor of 680KO ± 5% for burn-in. 

2. Second dynamic burn-in assures proper stress in both directions. 400 additional hours at life test with a down point; 96 additional hours 
at production burn-in without a down point. 


TABLE 9. RADIATION TEST CONNECTIONS 


GROUND 1 VCC = 5V ± 0.5V 


2-13,15-26,28 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5%. Group E, Subgroup 2, 
sample size is 4 dice/wafer, 0 failures. 
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ACS630MS 


Propagation Delay Timing Diagram 


vs * INPUT 


Propagation Delay Load Circuit 

OUT -1-1— test 


TPHL 

^ - 

VS t'- OUTPUT 


CL B 50pF 
RL s soon 


Transition Timing Diagrams 


■ 80% 80%- 

OUTPUT 


VOLTAGE LEVELS 

PARAMETER 

HCS 

VCC 

4.50 

VIH 

4.50 

VS 

2.25 

VIL 

0 

GND 

0 


Tri-State Low Timing Diagrams 



TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 

ACS 

VCC 

4.50 

VIH 

4.50 

VS 

2.25 

VT 

2.25 

VW 

0.2 

GND 

0 


Tri-State Low Load Circuit 

vcc 


CLsSOpF 
RL S soon 
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TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 

ACS 

UNITS 

VCC 

4.50 

V 

VIH 

4.50 

V 

VS 

2.25 

V 

VT 

2.25 

V 

VW 

0.8 

VCC 

GND 

0 

V 
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Die Characteristics 

DIE DIMENSIONS: 

171 X 159 (Mils) 

4340 X 4040 (mm) 

METALLIZATION: 

Type: AlSiCu 

Metal 1 Thickness: 7.5kA ± 2kA 
Metal 2 Thickness: lOkA ± 2kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA ± 1 kA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0x10®A/cm2 

BOND PAD SIZE: 

llOpm X 110pm 
4.4 x 4.4 (Mils) 

Metailization Mask Layout 

ACS630MS 


DB2 DB1 DBO DEF VCC SEF S1 
(4) (3) (2) (1) (28) (27) (26) 



(12) (13) (14) (15) (16) (17) (118) 
DB10DB11 GND DB12DB13DB14DB15 









































SEMICONDUCTOR 


ACTS630MS 


December 1992 


Radiation Hardened EDAC 
(Error Detection and Correction) 


Features 

• 1.25 Micron Radiation Hardened SOS CMOS 

• Total Dose Up to 1 Mega-RAD (Si) 

• Dose Rate Upset >10^'^ RAD(Si)/s, 20ns Pulse 

• SEU Rate < 10"^^ Errors/Bit-Day 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5iiA at VOL, VOH 

• Fast Processing Time 

- Write Cycle: Generates Check Word in 20ns (Typ) 

- Read Cycle: Flags Errors In 10ns (Typ) 

Description 

The Harris ACTS630MS is a Radiation Hardened 16-bit 
parallel error detection and correction circuit. It uses a 
modified Hamming code to generate a 6-bit cheek word from 
each 16-bit data word. The check word is stored with the 
data word during a memory write cycle; during a memory 
read cycle a 22-blt word is taken form memory and checked 
for errors. Single bit errors in the data words are flagged and 
corrected. Single bit errors in check words are flagged but 
not corrected. The position of the incorrect bit is pinpointed, 
in both cases, by the 6-bit error syndrome code which is 
output during the error correction cycle. 

The ACTS630MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The ACTS630MS is supplied in a 28 lead Ceramic flatpack 
(K suffix) or a 28 Lead Ceramic Dual-ln-Line Package (D 
suffix). 


Pinouts 

28 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP-T28, LEAD FINISH C 
TOP VIEW 



28 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F28, LEAD FINISH C 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -roc 


File Number 3204 
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ACTS630MS 


Function Tables 

Control Functions 


MEMORY 

CONTROL 




ERROR FLAGS 

CYCLE 

SI 

so 

EDAC FUNCTION 

DATA I/O 

CHECKWORD 

SEF 

DEF 

WRITE 

Low 

Low 

Generates Checkword 

Input Data 

Output Checkword 

Low 

Low 

READ 

Low 

High 

Read Data and Check- 
word 

Input Data 

Input Checkword 

Low 

Low 

READ 

High 

High 

Latch and Flag Error 

Latch Data 

Latch Checkword 

Enabled 

Enabled 

READ 

High 

Low 

Correct Data Word and 
Generate Syndrome Bits 

Output Corrected 

Data 

Output Syndrome 

Bits 

Enabled 

Enabled 


Check Word Generation 


_I- 16-BIT DATA WORD 

CHECKWORD BIT 


CBO 


CB1 


CB2 


CB3 


CB4 


CBS 


NOTE: The six check bits are parity bits derived from the matrix of data bits as indicated by “x" for each bit 


Error Syndrome Codes 
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Specifications ACTS630MS 


Absolute Maximum Ratings 

Supply Voltage (VCC). 

.-0.5V to +6.0V 

Reliability Information 

Thermal Impedance. 

0ja 

0jc 

Input Voltage Range, All Inputs. 

..-0.5V to VCC +0.5V 

Die. 

,.. 75°C/W 

16°C/W 

DC Input Current, Any One Input. 


Flatpack. 

,.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output. 

(All Voltage Reference to the VSS Terminal) 
Storage Temperature Range (TSTG). 

.±25mA 

.... -65°C to +150°C 

Power Dissipation per Package (PD) 

ForTA--55°Cto+100°C. 

ForTA = +100°Cto+125°C. 

..1W 

. .Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).. 

Junction Temperature (TJ). 

ESD Classification. 

. +265°C 

. +175®C 

.Class 1 





CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range Oa) .-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE1) 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCCorGND 

1 

+25°C 

- 

150 

pA 

2,3 

+125°C,-55°C 

- 

3 

pA 

Output Current 
(Sink) 

IOL1 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 
(Note 2) 

1 

+25°C 

16 

- 

mA 

2,3 

+125°C,-55°C 

12 

- 

mA 

Output Current 
(Source) 

10H1 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV (Note 2) 

1 

+25°C 

-16 

- 

mA 

2,3 

+125°C, -55°C 

-12 

- 

mA 

DEF, SEF Output 
Current (Sink) 

IOL2 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 
(Note 2) 

1 

+25°C 

4.8 

- 

mA 

2,3 

+125°C, -55°C 

4.0 

- 

mA 

DEF, SEF Output 
Current (Source) 

IOH2 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = OV (Note 2) 

1 

+25°C 

-4.8 

- 

mA 

2,3 

+125°C, -55°C 

-4.0 

- 

mA 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 

1.2,3 

+25°C, +125°C, -55°C 

VCC- 

0.1 

- 

■ 

VCC = 5.5V, VIH =2.75V, 
lOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC- 

0.1 

■ 

V 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

m 

VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 


0.1 

M 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN =r VCC or 
GND 

1 

+25°C 1 

-0.5 

+0.5 

pA 

2,3 

+125°C,-55°C 1 

-5.0 

+5.0 

pA 

Tri-State Output 
Leakage Current 

lOZ 

VCC = 5.5V, j 

Force Voltage = OV or VCC 

1 

+25°C 

-1 

+1 

pA 

2,3 

+125°C,-55°C 

-35 

+35 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 3) 

7, 8A, 8B 

+25°C,+125°C,-55°C 


r 

- 


NOTES: 

1. All voltages reference to device GND. 

2. Force/Measure functions may be interchanged. 

3. Per functional tests, VO > 3.0V is recognized as a logic “1”, and VO = 0.5V is recognized as a logic “0". 
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Specifications ACTS630MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1.2) 
CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 
DB to CB 

TPHL 

VCC = 4.5V, VIH = 4.5V. 

VIL = OV 

9 

+25°C 

1 

21 

ns 

10,11 

+125°C, -55°C 

1 

23.5 

ns 

TPLH 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0V 

9 

+25°C 

1 

20 

ns 

10,11 

+125°C,-55°C 

1 

24.5 

ns 

Propagation Deiay 
SI to DEF 

TPLH 

VCC = 4.5V, VIH = 4.5V. 

VIL = OV 

9 

+25°C 

1 

13 

ns 

10,11 

+125°C, -55°C 

1 

15.5 

ns 

Propagation Deiay 
S1 to SEF 

TPLH 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0V 

9 

+25°C 

1 

13 

ns 

10,11 

+125°C, -55°C 

1 

15.5 

ns 

Propagation Deiay 
SOtoDB/CB_ 

TPHZ 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0V_ 

9 

+25°C 

1 

21 

ns 

io;ii 

+T25°C,-55°C 

1 

21.5 

ns 

TPLZ 

VCC = 4.5V, VIH = 4.5V, 

VIL = OV 

9 

+25°C 

1 

18 

ns 

10,11 

+125°C, -55°C 

1 

20.5 

ns 

Propagation Delay 
SO to DB/CB 

TPZH 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0V 

9 

+25°C 

1 

18 

ns 

10,11 

+125°C, »55°C 

1 

20.5 

ns 

TPZL 

VCC = 4.5V, VIH = 4.5V, 

VIL = OV 

9 

+25°C 

1 

15 

ns 

10,11 

+125°C, -55°C 

1 

16.5 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTE 

TEMPERATURE 

1 LIMITS 1 

UNITS 

MIN 

MAX 

Operation Current 

DB to CB 

lOPER 

VCC = 5.0V, VIH = 5.0V, 
VIL = 0V,f= 1MHz 

1 

+25°C 

Typical 425 

mA 

+125°C 

Typical 4.75 

mA 

input Capacitance 

CIN 

VCC = 5.0V, f= 1MHz 

■ 

+25°C 

- 

10 

PF 

+125°C 

- 

10 

PF 

Output Capacitance 

COUT 

VCC = 5.0V, f= 1MHz 

■ 

+25°C 

- 

20 

pF 

+125®C 

- 

20 

pF 

Setup SI 

TSU 

VCC = 4.5V, VIH = 4.5V, 
VIL = 0.0V 

1 

+25®C 

20 

- 

ns 

1 

+125°C 

20 

- 

ns 

Hold SI 

TH 

VCC = 4.5V, VIH = 4.5V, 
VIL = 0.0V 

1 

+25‘'C 

10 

- 

ns 

1 

+125°C 

10 

- 

ns 


NOTE: 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
























































































































































Specifications ACTS630MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current (Sink) 

IOL1 

Output Current (Source) 

IOH1 

DEF, SEF Output Current (Sink) 

IOL2 

DEF, SEF Output Current (Source) 

IOH2 

Output Voltage Low 

VOL 


Output Voltage High 


Input Leakage Current 


Tri-State Output Leakage Current 


Noise Immunity Functional Test 


Propagation Delay DB to CB 


Propagation Delay S1 to DEF 


Propagation Delay S1 to SEF 


Propagation Delay SO to DB/CB 


Propagation Delay SO to DB/CB 


(NOTE 1) 
CONDITIONS 


ICC VCC = 5.5V, VIN = VCC or GND 


VCC = VIH = 4.5V. VOUT = 0.4V, 
VIL = 0 


VCC = VIH = 4.5V, 

VOUT = VCC-0.4V, VIL = 0 


VCC = VIH = 4.5V. VOUT = 0.4V, 
VIL = 0 


VCC = VIH = 4.5V, 

VOUT = VCC-0.4V, VIL = 0 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V, IOL = 50pA 


VCC = 5.5V, VIH = 2.75V, 
VIL = 0.8V,IOL = 50pA 


VOH VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V, IOH = -50pA 

VCC = 5.5V. VIH = 2.75V, 
VIL = 0.8V. IOH = -50pA 


lOZ VCC = 5.5V. Force Voltage = OV or 
VCC 


FN VCC = 4.5V, VIH = 2.25V, VIL = 0.8V, 
Note 2 


TPHL VCC = 4.5V, VIH = 3.0V. VIL = OV 
TPLH 


TPLH VCC = 4.5V, VIH = 3.0V, VIL = OV 


TPLH VCC = 4.5V, VIH = 3.0V, VIL = OV 


TPHZ VCC = 4.5V, VIH = 3.0V, VIL = OV 
TPLZ 


TPZH VCC = 4.5V, VIH = 3.0V, VIL = OV 


1M UMITS 

TEMPERATURE MIN I MAX 


+25°C 



NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B SUB¬ 
GROUP 

DELTA LIMIT 

ICC 

5 

30pA 

lOL/lOH 

5 

-15% 

lOZ 

5 

±200nA 
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Specifications ACTS630MS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Subgroup B-5 


Subgroup B-6 


TABLES. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


Group D -- 


NOTE: 

1. Alternate Group A Testing in accordance with MIL-STD 883 Method 5005 may be exercised. 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7, 9, Deltas 


1,7,9 


1,7, 9, Deltas 


2, 3, 8A, 8B, 10,11 


1,2,3,7, 8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3, 9,10,11 


1,7,9 


1,2,3,7,8A,8B,9,10,11 




CONFORMANCE GROUPS METHOD 


5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


READ AND RECORD 


PRE RAD POST RAD 


Group E Subgroup 2 


NOTE: 

1. .Except FN test which will be performed 100% Go/No-Go. 


Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


C 

GROUND 1/2 VCC = 3V± 0.5V VCC = 6V ± 0.5V 50kHz 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


2- 18,25,26 1,27,19-24 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


1,27 2-13,15-26,28 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680Q ± 5% for dynamic burn-in 


OSCILLATOR 


14, 25, 26 

1,19-24, 27 

4-13,15-26, 28 

3,17 



TABLE 9. IRRADIATION TEST CONNECTIONS 



GROUND 


14 


VCC = 5V± 0.5V 


2-13,15-26, 28 


1/2 VCC = 3V± 0.5V 


1,27 



NOTE: Each pin except VCC and GND will have a resistor of 47KQ ± 5% for irradiation testing. Group E, Subgroup 2, 
sample size is 4 dice/wafer 0 failures. 
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ACTS630MS 



Transition Timing Diagram 


PROPAGATION DELAY VOLTAGE LEVELS 



Tri-State Low Timing Diagram and Load Circuit 
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ACTS630MS 



Pulse Width, Setup, Hold Timing Diagram and Load Circuit 




TH = Hold Time 
TSU = Setup Time 
TW = Pulse Width 


CL = 50pF 
RL = 500Q 


PULSE WIDTH, SETUP, HOLD VOLTAGE LEVELS 
ARAMETER ACTS UNITS 


PARAMETER 

ACTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 
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Die Characteristics 

DIE DIMENSIONS: 

171 X 159 mils 
6.7 X 6.3^m 

METALLIZATION: 

Type: Al/Si/Cu 

Metal 1 Thickness: 7.5kA ± 2kA 
Metal 2 Thickness: 10kA ± 2kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 8kA ± IkA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0x10^A/cm2 

BOND PAD SIZE: 

110|im X llOjxm 
4.3 X 4.3 mils 

Metaiiization Mask Layout 


ACTS630MS 

DB2 DB1 DBO DEF VCC SEF S1 
(4) (3) (2) (1) (28) (27) (26) 






DB4 (6) H 










DB8(10) g 
DB9(11) B 










i ® (20) CB4 








(12) (13) (14) (15) (16) (17) (118) 
DB10DB11 GND DB12 DB13 DB14 DB15 
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HCS/HCTS MS Screening 

Wafer Lot Acceptance.(All Lots) 

Radiation Verification.(EachWafer) 

Nondestructive Bond Pull.100% 

Internal Visual Inspection..100% 

Temperature Cycling ..100% 

Constant Acceleration.:..100% 

FIND Testing...100% 

External Visual Inspection ....100% 

Serialization...100% 

Initial Electrical Test ,.100% 

Static Burn-In 1.100% . 

Interim Electrical Test I ... r. tt. ... v..... V. 77 100% 

Static Burn-In II.100% 

Interim Electrical Test II.100% 

Dynamic Burn-In. 100% 

Interim Electrical Test III.100% 

Final Electrical Test.100% 

Fine and Gross Seal.100% 

Radiographics.100% 

External Visual. 100% 

Group A (All Tests)... 

Group B (Optional)... 

Group D (Optional) ...... 

CSI and/or GSI (Optional). 

Data Package Generation. 


Method 5007 (Includes SEM) 

Method 1019, 200K or 1MRAD (SI), 4 Samples/Wafer, 
0 Rejects 

Method 2023 

Modified Method 2010 (Note 4) 

Method 1010 Condition C (-65°C to +150°C) 


Method 1015, 24 Hours, at +125°C Minimum 
(Note 1) 

Method 1015, 24 Hours, at +125°C Minimum 
(Note 1) 

Method 1015,240 Hours, at +125°C or Equivalent or 
180 Hours, at +135°C 

(Notel) 

Method 1014 
Method 2012 (2 Views) 

Method 2009 
Method 5005 (Class S) 

Method 5005 (Class S) (Note 2) 

Method 5005 (Class S) (Note 2) 

(Note 2) 

(Note 3) 


NOTES: 

1. Failure from interim electrical tests I and II are combined for determining PDA (PDA = 5% for subgroups 1,7,9 and delta failures combined, 
PDA = 3% for subgroup 7 failures). Interim electrical tests III PDA (PDA = 5% for subgroups 1,7,9 and delta failures combined, PDA = 
3% for subgroup 7 failures. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data Package Contents: 

Cover Sheet (P.O. #, Customer #, Lot Data Code, Harris #, Lot #, Quantity. 

Certificate of Conformance (as found on shipper). 

Lot Serial Number Sheet (Good Unit(s), Serial # and Lot #). 

Variables Data (All Read, Record and Delata Operations). 

Group A Attributes Data Summary. 

Wafer Lot Acceptance Report (Method 5007) to include SEM photos. NOTE: SEM photos to include % of step coverage. 

X-Ray Report and file(s), including parameter measurements. 

GAMMA Radiation Report with initial shipment of devices from the same wafer lot; Containing a cover page. Disposition, Rad Dose, 

Lot #, Test Package, Spec #(s). Test Equipment, etc. 

Irradiation Read and Record data will be on file at Harris. 

4. Visual Inspection for class S is performed to Mil-Std-883S, Method 2010, Condition a with the following modifications: SOS Technology, 
Semicircular cracks not in an active area which start and end at the pellet edge are acceptable. 

5. Table 5 Delta limit values without a V or sign indicate the value is positive; negative deltas of any magnitude will not be counted as 
failures. 
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SEMICONDUCTOR 


HCSOOMS 


December 1992 


Radiation Hardened 
Quad 2-Input NAND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega<RAD (Si) 

• Dose Rate Upset >10''° Rad(Si)/s 20ns Puise 

• Cosmic Ray Upset Immunity < 2 x 10'^ Errors/Gate Day 
CTyp) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Leveis 

- VIL = 30% of VCC Max 

- VIH = 70% of VCC Min 

• Input Current Levels li ^ 5iiA at VOL, VOH 

Description 

The Harris HCSOOMS is a Radiation Hardened Quad 2-Input 
NAND Gate. A high on both inputs forces the output to a Low 
state. 

The HCSOOMS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCSOOMS Is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Truth Tabie 



Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 




Functionai Diagram 


(2, 5,10,13) 



(3, 6,8,11) 


NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ __ 
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Specifications HCSOOMS 


Absolute Maximum Ratings Reliability information 


Supply Voltage.-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input. ±10mA 

DC Drain Current, Any One Output.....±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (Soldering lOsec).+265°C 

Junction Temperature (TJ)... +175°C 

ESD Classification.Class 1 


Thermal Impedance. 0ja 0jc 

Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.1W 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 


CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only Exposure to absolute maximum rating conditions for extended periods may affect device reliability The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).lOOnsA/ Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (Ta) .-55°C to+125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE1) 

CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

10 

\iA 

2,3 

+125°C, -55°C 

- 

200 

\iA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 

1 

+25°C 

4.8 

- 

mA 

2,3 

+125°C, -55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 
VILKOV 

1 

+25°C 

-4.8 

- 

mA 

2,3 

+125°C, -55®C 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH 3.15V, 
IOL = 50pA, VIL = 1.35V 

1,2,3 

+25°C, +125^C, -55°C 

- 

0.1 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOL = 50[iA, VIL = 1.65V 

1.2,3 

+25°C, +125°C, -55°C 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

■ 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOH = -50[iA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

■ 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

- 

±0.5 

pA 

2,3 

+125°C, -55°C 

- 

±5.0 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC)(Note2) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

■ 

■ 

■ 


NOTES: 


1. All voltages reference to device GND. 

2. For functional tests, VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 
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Specifications HCSOOMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Yn 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 



VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

20 

ns 

Input to Yn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 



VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 38 

PF 



1 

+125°C 

Typical 51 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 

- 

22 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics.. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

200K RAD 
LIMITS 

1M RAD LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 


4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

■ 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, VIH = 0.70 
(VCC), VIL = 0.30 (VCC) at 200K 
RAD, VIL = 0.12 (VCC) at 1M, 
RAD. lOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, VIH = 0.70 
(VCC), VIL = 0.30 (VCC) at 200K 
RAD, VIL = 0.12 (VCC) at 1M, 
lOL = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

- 

±5 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70 (VCC), 
VIL = 0.30 (VCC) at 200K RAD, 
VIL = 0.12 (VCC) atIMRAD 
(Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 






































































































































Specifications HCSOOMS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1, 2) 

TEMP- 

PARAMETERS 

SYMBOL 

CONDITIONS 

ERATURE 

Input to Yn 

TPHL 

VCC = 4.5V 

+25°C 


TPLH 

VCC = 4.5V 

+25°C 


200K RAD 
LIMITS 


MIN 

MAX 

2 

20 

2 

22 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1”, and VO ^ 0.5V Is recognized as a logic “0”. 


1MRAD LIMITS 

UNITS 

MIN 

MAX 

2 

25 

ns 

2 

26 

ns 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

-delta LIMIT 

ICC 

5 

3pA 

lOMOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7,9 

100%/5004 

1.7,9 

100%/5004 

1.7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1.7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

2, 3, 8A, 8B, 10,11 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2,3, 7, 8A, 8B, 9,10,11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 

Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


READ AND RECORD 


ICC. lOUH 


ICC, lOUH 


ICC. lOUH 



TABLE 7. TOTAL DOSE IRRADIATION 


n 


CONFORMANCE 


TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1.7.9 

Table 4 

1,9 

Table 4 (Note 1) 


I 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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HCSOOMS 


Die Characteristics 

DIE DIMENSIONS: 

87x88 mils 
2.20mm X 2.24mm 

METALLIZATION: 

Type:AISi 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type; SiOj 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 x lO^A/cm^ 

BOND RAD SIZE: 

1 0Opm X 1 00|im 
4x4 mils 

Metaiiization Mask Layout 

HCSOOMS 




















































































































SEMICONDUCTOR 


HCTSOOMS 


December 1992 


Radiation Hardened 
Quad 2-Input NAND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD (SI) 

• Dose Rate Upset >10^° Rad(Sl)/s 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10"® Errors/Gate Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• CMOS Input Compatibility li ^ 5|xA at VOL, VOH 

Description 

The Harris HCTSOOMS is a Radiation Hardened Quad 2- 
Input NAND Gate. A high on both inputs forces the output to 
a Low state. 

The HCTSOOMS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTSOOMS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Truth Tabie 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835, DESIGNATOR CDFP3-F14, LEAD FINISH C 

TOP VIEW 




Functionai Diagram 



(1,4,9,12) 


(2,5,10,13) 




Yn 

(3, 6, 8,11) 


NOTE: L = Logic Level Low, H = Logic level High . 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Specifications HCTSOOMS 


Absolute Maximum Ratings Reliability information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°CA/V 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C...1W 

Storage Temperature Range (TSTG) .-65°C to +150°C For T^ = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification..Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Weld Seal DIG. 75°C/W 16 

Weld Seal Flat Pack. 64°C/W 12 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C... 

For Tfi, = +100°C to +125°C Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL)..O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).10OnsA/ Max Input High Voltage (VIH)....VCC/2 to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 

NOTES: 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH s: 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCG -0.4V, 

VIL = 0V 


VCC =: 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC rr 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 


GROUP 
A SUB¬ 
GROUPS 



TEMPERATURE 


+25°C 


+125°C, -55®C 


+25°C 


+125°C. -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC = 5.5V, VIN = VCC or 

1 

+25°C 

GND 

2,3 

+125°C, -55°C 

VCC = 4.5V, VIH = 2.25V, 

7, 8A, 8B 

+25°C, +125°C, -55°C 

VIL = 0.80V (Note 2) 





fiA 


pA 


mA 


mA 


mA 


mA 



1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0", 
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Specifications HCTSOOMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Yn 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55®C 

2 

20 

ns 

Input to Yn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 25 

pF 



1 

+125°C 

Typical 48 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 


15 

ns 


1 

+125°C 

- 

22 

ns 


NOTE: 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

200K RAD 
LIMITS 

1M RAD 
LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 2.25V, VIL = 0.80V at 200K 
RAD, VIL = 0.30V at 1M RAD, 

IOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 2.25V, VIL = 0.80V at 200K 
RAD, VIL = 0.30V at 1M RAD, 

IOL = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

V 

Input Leakage Current 

UN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

- 

±5 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.80V at 200K RAD, 

VIL = 0.30V at 1M RAD 
(Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 









































































































































Specifications HCTSOOMS 


TABLE 4. DC POST RADIATrON ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Input to Yn 

TPHL 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

22 

2 

26 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF =: 3ns, VIL = GND, VIH = 3V. 

3. For functional tests, VO ^ 4.0V Is recognized as a logic “1”, and VO ^ 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

-DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


Group D 


TABLE S. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005. 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7, 9, Deltas 


1,7,9 


1,7,9, Deltas 


2, 3, 8A, 8B, 10, 11 


1,2,3, 7, 8A, 8B, 9,10,11 


1,2,3,7,8A,8B,9,10,11, Deltas Subgroups 1,2,3, 9,10,11 


1,7,9 


1,2,3, 7,8A, 8B, 9,10,11 


NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


METHOD 


5005 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


1,7,9 Table 4 


READ AND RECORD 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 
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Specifications HCTSOOMS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V± 0.5V 

OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN 1 TEST CONDITIONS (Note 1) 


1,2,4, 5, 7, 9,10,12, 
13 


STATIC BURN-IN II TEST CONNECTIONS (Note 2) 


3, 6, 8,11 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 3) 


1,2, 4, 5, 9,10,12, 
13,14 


1,2,4,5, 9,10, 
12,13 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in. 

3. Each pin except VCC and GND will have a resistor of 1KO ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


3, 6, 8,11 


VCC = 5V± 0.5V 


1,2,4, 5, 9,10,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



PARAMETER 

HCTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 
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HCTSOOMS 


Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2.20mm x 2.24mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type; Si02 

Thickness: 1 3kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm2 

BOND RAD SIZE:- 

1 00pm X 1 00pm 
4 x4 mils 

Metallization Mask Layout 
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SEMICONDUCTOR 


HCS02MS 


December 1992 


Radiation Hardened 
Quad 2-Input NOR Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10''^ RAD(Siys 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30% of VCC Max 

- VIH = 70% of VCC Min 

• Input Current Levels li ^ 5iiA at VOL, VOH 

Description 

The Harris HCS02MS is a Radiation Hardened Quad 2-Input 
NOR Gate. A low on both inputs forces the output to a High 
state. 

The HCS02MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS02MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 




Truth Table 


Functional Diagram 



(2,5,8,11) 



(1,4,10,13) 


NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Specifications HCS02MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. Gja 

Input Voltage Range. All Inputs... .-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 

DC Input Current, Any One Input...±10mA Weld Seal Flat Pack. 64°CAV 

DC Drain Current, Any One Output..±25mA Power Dissipation per Package (PD) 


(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C Derate Linearly at 13mW/®C 

Junction Temperature (TJ)... +175°C 

Lead Temperature (Soldering lOsec).+265°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resuiting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions iisted 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage..+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC Max. 

Input Rise and Fall Times at 4.5V VCC (TR, TF).lOOnsA/ Max Input High Voltage (VIH).70% of VCC to VCC Min. 

Operating Temperature Range CTa) .-55°C to+125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


GROUP 
A SUB¬ 
GROUPS 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = 0V 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50mA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50^lA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


Noise Immunity FN VCC = 4.5V, 

Functional Test VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 


NOTES: 

1. Ail voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic *1", and VO ^ 0.5V is recognized as a logic “0". 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


7,8A,8B +25°C,+125°C,-55®C 
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Specifications HCS02MS 




TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 

TEMP¬ 

200K RAD LIMITS 

1MRAD LIMITS 

UNITS 

CONDITIONS 

ERATURE 

MIN 

MAX 

MIN 

MAX 

Input to Yn 

TPHL 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 

ns 


TPLH 

VCC = 4.5V 

+25®C 

2 

22 

2 

26 

ns 


NOTES: ; 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 




TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFJ3RMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim T est II (Postburn-ln) 


PDA 


Interim Test HI (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOUH 


ICC, IOI7H 


ICC, lOL/H 


Sample/5005 


Group D 


NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


GROUP A SUBGROUPS 


1.7,9 


1.7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3, 8A, 8B, 10,11 


1,2,3,7, 8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3, 9,10,11 


1.7,9 


1,2,3,7,8A, 8B, 9,10,11 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


PRE RAD 


1.9 


POST RAD 


Table 4 (Note 1) 
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Specifications HCS02MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN GROUND 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


1,4,10,13 2,3,5,6,7,8,9,11,12 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


1,4,10,13 


DYNAMIC BURN-IN I TEST CONNECTIONS (Note 2) 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


OSCILLATOR 


50kHz 25kHz 


2, 3, 5,6,8, 9, 11, 
12,14 


2, 3, 5, 6, 8, 9, 

11,12 
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Die Characteristics 

DIE DIMENSIONS: 

87x88 mils 
2.20mm x 2.24mm 

METALLIZATION: 

Type; AlSi 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOg . 

Thickness; 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X10®A/cm^ 

BOND PAD SIZE: 

100pm X 100pm 
4x4 mils 


Metaiiization Mask Layout 




























































































































SEMICONDUCTOR 


HCTS02MS 


December 1992 


Radiation Hardened 
Quad 2-Input NOR Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VILs 0.8V Max 

- VIH = VCC/2Mln 

• Input Current Levels li ^ 5^A at VOL, VOH 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



Description 

The Harris HCTS02MS is a Radiation Hardened Quad 2- 
Input NOR Gate. A Low on both inputs forces the output to a 
High state. 

The HCTS02MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS02MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Truth Tabie 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 

TOP VIEW 



Functionai Diagram 


(2, 5, 8,11) 



(1,4,10,13) 


NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper i.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ __ 
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Specifications HCTS02MS 


Absolute Maximum Ratings 


Supply Voltage.-0.5V to +7,0V Thermal Impedance. 

Input Voltage Range, All Inputs ..-0.5V to VCC +0.5V Weld Seal DIG. 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 


Reliability Information 

Thermal Impedance. Oja Ojc 

Weld Seal DIG. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 


(All Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C..1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).+265°C 

Junction Temperature (TJ).+175°C 

BSD Classification...Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satis^ctory device operation.. 


Operating Conditions 

Supply Voltage (VCC). 

Input Rise and Fall Times at 4.5V VCC (TR, TF). 
Operating Temperature Range (Ta)... 


. +4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

... 10Ons/V Max Input High Voltage (VIH).VCC/2 to VCC 

-55°C to+125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Ouiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 

NOTE: 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V , 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50^lA, VIL = 0.8V 


VCC = 4.5V, VIH=2.25V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C, -55°C 


VCC = 4.5V, VIH = 2.25V, 7, 8A, 8B +25°C, +125°C, -55°C 

VIL = 0.8V (Note 2) 


1. All voltages reference to device GND. 

2. For functional tests, VO > 4.0V Is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 
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Specifications HCTS02MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


1 LIMITS 1 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTE: 


CONDITIONS 


VCC = 5.0V,f=1MHz 


VCC = Open, f = 1MHz 


LIMITS 


MIN MAX 


Typical 30 


Typical 45 


10 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 




TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

Output Voltage Low 

VOL 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200KRAD, . 

VIL = 0.3V atIMRAD, 

IOL = 50pA 

Output Voltage High 

VOH 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8V at200K RAD, 

VIL = 0.3V atIMRAD, 
lOH = -SOpA 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

Input to Output 

TPHL 

VCC = 4.5V 


TPLH 



200K LIMITS 
RAD 


1M LIMITS 
RAD 


TEMPERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

+25°C 

- 

0.2 

- 

1.0 

mA 

+25°C 

4.0 

- 

4.0 

- 

mA 

+25°C 

-4.0 

- 

-4.0 

- 

mA 

+25°C 

■■■ 

0.1 

__ 

0.1 

V 



NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS02MS 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (-i-25*’C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Interim Test HI (Postburn-ln) 

. 100%/5004 

1,7,9 

ICC,IOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 


Group A (Note 1) 

Sample/5005 

1,2, 3, 7,8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2, 3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2, 3, 7,8A,8B, 9,10,11 



NOTE: 

1. Alternate group A inspection in accordance with method 5005 of MIL-STD-883 may be exercised. 


TABLE T. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V± 0.5 V 

OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN 1 TEST CONNECTIONS (Note 1) 

1,4,10,13 

2,3,5,6,7,8,9,11, 

12 

- 

14 

- 

- 

STATIC BURN-IN II TEST CONNECTIONS (Note 1) 

1,4,10,13 

7 

- 

2, 3,5,6, 8, 9,11, 
12, 14 

- 

- 

DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 

- 

7 

1,4,10,13 

14 

2, 3,5, 6,8, 9, 

11,12 

- 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1 ± 5% for dynamic burn-in 
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Specifications HCTS02MS 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V ± 0.5V 

1,410, 13 

7 

2,3, 5, 6, 8, 9,11,12,14 


NOTE: Each pin.except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



AC Load Circuit 



GND 


0 


V 

































Die Characteristics 

DIE DIMENSIONS: 

87x88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE:- 

100pm X 100pm 
4 mils X 4 mils 


Metaliization Mask Layout 








































































































































































































































SEMICONDUCTOR 


HCS04MS 


December 1992 


Radiation Hardened 
Hex Inverter 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity <2x10’® Errors/Gate Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30% of VCC Max 

- VIH = 70% of VCC Min 

• Input Current Levels li ^ 5jiA at VOL, VOH 

Description 

The Harris HCS04MS is a Radiation Hardened Hex Inverter. 
A logic level on any input forces the output to the opposite 
logic state. 

The HCS04MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS04MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-183S, DESIGNATOR CDIP2-T14. LEAD FINISH C 

TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-183S, DESIGNATOR CDFP3-F14, LEAD FINISH C 

TOP VIEW 



Truth Table 



NOTE: L = Logic Level Low, 
H = Logic level High 



CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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' Specifications HCS04MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. 0ja Ojc 

Input Voltage Range, All Inputs ..-0.5V to VCC +0.5V Weld Seal DIG. 75®C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/\/ 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100®C....1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10s).. +265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resuiting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Eiectrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Weld Seal DIG. 75®C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100®C.1W 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).. 

Input Rise and Fall Times at 4.5V VCC (TR, TF).10Ons/V Max Input High Voltage (VIH). 

Operating Temperature Range (Ta) .-55°C to +125°C 


.0.0Vto30%ofVCC 
.70% of VCC to VCC 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50nA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 





TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25®C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 



NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V Is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0". 
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Specifications HCS04MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Yn 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 



VCC = 4.5V 

10,11 

+125°C,-55°C 

2 

20 

ns 

Input to Yn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 



VCC = 4.5V 

10,11 

+125°C,-55°C 

2 

22 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = RF = 3ns, VIL = GND, VIH = VCC. • 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTE: 


CONDITIONS 


VCC = 5.0V, f=1MHz 


VCC = Open, f=1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTES1.2) TEMP- | ^OOK RAD LIMITS | 1M RAD LIMITS 

SYMBOL CONDITIONS ERATURE 


ICC 


lOL 



(NOTES 1,2) 

TEMP- 

CONDITIONS 

ERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0..12(VCC) atIMRAD, 

IOL = 50pA 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at200K Rad, 

VIL = 0.12(VCC) atIMRad, 
lOH = -50pA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 
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Specifications HCS04MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


| 200KRADLIMITS| 1M RAD LIMITS 
TEMP- ■ ■ 

ERATURE 


PARAMETERS 

SYMBOL 

(NOTES 1.2) 
CONDITIONS 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC)at1MRAD 
(Note 3) 

Input to Yn 

TPHL 

VCC = 4.5V 


TPLH 

VCC = 4.5V 

NOTES: 



2 

20 

2 

22 


2 

25 

2 

26 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


Sample/5005 


NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test HI (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7, 9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B. 10,11 


1,2,3,7,8A,8B,9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1,7,9 


1,2, 3, 7, 8A, 8B, 9,10,11 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 
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Specifications HCS04MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


2 , 4 , 6 , 8 , 10,12 


1,3, 5, 7, 9,11,13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


2,4,6,8,10,12 7 - 1,3,5,9,11,13,14 


DYNAMIC BURN-IN I TEST CONNECTIONS (Note 2) 


2, 4, 6, 8,10,12 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOKO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 680KO ± 5% for dynamic burn-in. 



1,3, 5, 9,11,13 


TABLE 9, IRRADIATION TEST CONNECTIONS 



OPEN 


2,4,6, 8,10,12 



VCC = 5V ± 0.5V 


1,3, 5, 9,11,13,14 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 


AC Load Circuit 

DUT - 


CL = 50pF 
RL = 500Q 



PARAMETER 


VCC 

4.50 

VIH 

4.50 

VS 

2.25 

VIL 

0 

GND 

0 
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HCS04MS 


Die Characteristics 

DIE DIMENSIONS: 

87 x 88 mils 
2.20mm x 2.24mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 1 1 kA ± 1 kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 
<2.0 X 10®A/om2 

BOND PAD SIZE: 

100|xm X 100pm 
4x4 mils 


Metailization Mask Layout 
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SEMICONDUCTOR 


HCTS04MS 


December 1992 


Radiation Hardened 
Hex Inverter 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Miiitary Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL Input Compatibiiity 

- VIL = 0.8V Max 

- VIH = VCC/2 

• Input Current Levels li ^ 5|iA @ VOL, VOH 

Description 

The Harris HCTS04MS is a Radiation Hardened Hex 
Inverter. A logic level on any input forces the output to the 
opposite logic state. 

The HCTS04MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS04MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 




NOTE: L = Logic Level Low, 
H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 7 i nc 
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Specifications HCTS04MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage.-0.5V to +7.0V Thermal Impedance .. 

Input Voltage Range, All Inputs...-0.5V to VCC +0.5V Weld Seal DIG. 

DC Input Current, Any One Input...±10mA Weld Seal Flat Pack. 


75°C/W 16°C/W 

64°C/W 12°C/W 


DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 


(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C ....... 1W 

Storage Temperature Range (TSTG)... -65°C to +150°C For T^ = +100°C to +125°C.. Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).. +265°C 

Junction Temperature TJ).+175°C 

BSD Classification..Class 1 

CAUTION: As with all semtonductoTS, stress, listed under ‘Absolute Maximum Ratings‘ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under‘Electrtal Performance Characteristics’are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC)..+4.5V to +5.5V Input Low Voltage (VIL).... O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (tr, tf)...tOOnsA/ Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (Ta) .-55°C to+125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


GROUP 
A SUB¬ 
GROUPS 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = 0V 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL rr 0.8 V 


VCC = 5.5V, VIH = 2.75V, 
IOL=:50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


Noise Immunity FN VCC = 4.5V, 

Functional Test VIH = 2.25V, 

VIL = 0.8V (Note 2) 


NOTE; 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic”0”. 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 


+25°C 


+125°C, -55°C 


7,8A,8B +25°C,+125°C,-55°C 
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Specifications HCTS04MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C,-55°C 

2 

20 

ns 

Input to Yn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C,-55°C 

2 

22 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500G, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTE: 


CONDITIONS 


VCC = 5.0V, f= 1MHz 


VCC = Open,f = 1MHz 



TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 

+125°C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


Output Current 
(Source) 



PARAMETERS SYMBOL 


Quiescent Current 


Output Current (Sink) lOL 


lOH 


Output Voltage Low I VOL 


Output Voltage High VOH 


Input Leakage Current 


Noise Immunity 
Functional Test 



(NOTES 1,2) 
CONDITIONS 

TEMPERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200KRAD, 

VIL = 0.3Vat1MRAD, 

IOL = 50pA 

+25°C 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 
lOH = -50^lA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V @ 200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 


200K RAD 
LIMITS 


1M RAD 
LIMITS 


MIN 

MAX 

MIN 

MAX 

UNITS 

- 

0.2 

- 

1.0 

mA 

4.0 

- 

4.0 

- 

mA 

-4.0 

. 

-4.0 

. 

mA 
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Specifications HCTS04MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 


Input to Output 


SYMBOL 


TPHL 


TPLH 


(NOTES 1,2) 
CONDITIONS 


200K RAD 
LIMITS 



NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER- 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15%of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test HI (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Group D 


NOTE: 

1. Alternate group A inspection in accordance with method 5005 of MIL-STD-883 may be exercised. 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1.7, 9, Deltas 


1,7,9 


1,7,9, Deltas 


2, 3, 8A, 8B, 10,11 


1,2,3, 7, 8A, 8B, 9, 10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1,7,9 


1,2,3, 7, 8A, 8B, 9, 10, 11 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% GO/NO-GO, 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD I. POST RAD 


Table 4 (Note 1) 
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Specifications HCTS04MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


1,3, 5, 9, 11,13,14 


STATIC BURN-IN 1 TEST CONDITIONS (Note 1) 


2, 4, 6, 8,10,12 


1,3, 5,7, 9,11,13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


2,4, 6, 8,10,12 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


2, 4, 6, 8,10,12 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOKfl ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 



1,3, 5,9,11,13 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


2,4, 6, 8, 10, 12 



VCC = 5V ± 0.5V 


1,3, 5, 9,11,13,14 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. Group 
E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 


AC Load Circuit 

OUT - 


CL = 50pF 
RL = 500£2 



PARAMETER 


VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 
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Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type:SiAI 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BONDPADSIZE:- 

1 00|im X 1 0Opm 
4 mils X 4 mils 

Metallization Mask Layout 

HCTS04MS 

A1 VCC A6 

(1) (14) (13) 




























































































































































































































SEMICONDUCTOR 


HCS08MS 


December 1992 


Radiation Hardened 
Quad 2-Input AND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10''° RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10^ Errors/Gate Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30%ofVCCMax 

- VIH = 70% of VCC Min 

• Input Current Levels 11 ^ 5pA at VOL, VOH 

Description 

The Harris HCS08MS is a Radiation Hardened Quad 2-Input 
AND Gate. A high on both inputs force the output to a High 
state. 

The HCS08MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS08MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-183S, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-183S, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 


INPUTS 

OUTPUTS 

An 

Bn 

Yn 



NOTE: L = Logic Level Low, H = Logic level High 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 - 7 m 
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Specifications HCS08MS 


Absolute Maximum Ratings Reiiability information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG.. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CAA^ 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).... -65°C to +150°C For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec)..+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification ...Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance CharacterJstics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage...+4.5V to +5.5V Input Low Voltage (VIL).. O.OV to 30% of VCC 

Input Rise and.Fall Times at 4.5V VCC (TR, TF).tOOnsA/ Max Input High Voltage (VIH)..70% of VCC to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT=:0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = 0V 


GROUP 
A SUB¬ 
GROUPS 



TEMPERATURE 


+25°C 


+125°C,-55®C 


+25°C 


+125°C, ^55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


VCC =r 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 

1,2,3 

VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

1,2,3 

VCC = 4.5V, VIH-3.15V, 
IOH = -50pA, VIL = 1.35V 

1,2,3 

VCC = 5.5V, VIH = 3.85V, 
IOH = -50|iA, VIL = 1.65V 

1, 2, 3 

VCC = 5:5V, VIN = VCC or 
GND 

1 

2.3 

VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 

7, 8A, 8B 


LIMITS 


MIN 



MAX UNITS 


10 


pA 


pA 


mA 


mA 


mA 


mA 
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Specifications HCS08MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


200K RAD LIMITS I 1M RAD LIMITS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at200K RAD, 

VIL = 0.12(VCC) at 1M RAD 
(Note 3) 

+25°C 

Input to Yn 

TPHL 

VCC = 4.5V 

+25°C 


TPLH 

VCC = 4.5V 

+25°C 



2 

20 

2 

22 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V Is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7,9 

100%/5004 

1,7, 9 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

2,3,8A,8B, 10, 11 

Sample/5005 

1,2,3,7,8A,8B,9, 10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2, 3,7, 8A, 8B, 9, 10,11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Group D 


NOTE: 

1. Alternate Group A testing In accordance with Method 5005 of MIL-STD-883 may be exercised. 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, IOI7H 





CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD PRE RAD 


Group E Subgroup 2 

5005 

1.7,9 

Table4 

1,9 

Table 4 (Note 1) 




NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN GROUND 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


3,6,8,11 1,2,4,5,7,9,10,12, 

13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3, 6, 8,11 


DYNAMIC BURN-IN I TEST CONNECTIONS (Note 2) 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in. 

2. Each pin except VCC and GND wiil have a resistor of 680KO ± 5% for dynamic burn-in. 



OPEN 


3, 6,8,11 


TABLE 9. IRRADIATION TEST CONNECTIONS 


GROUND 


OSCILLATOR 


1,2,4, 5,9,10,12, 
13, 14 


1,2,4, 5,9, 10, 
12, 13 


VCC = 5V ± 0.5V 


1,2,4, 5, 9,10,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



AC Load Circuit 

OUT - 


CL = 50pF 
RL = 500a 



PARAMETER 

HCS 

UNITS 

VCC 

4.50 

V 

VIH 

4.50 

V 

VS 

2.25 

V 

VIL 

0 

V 

VSS 

0 

V 





7-115 


LOGIC 





















































Die Characteristics 

DIE DIMENSIONS: 

87 x88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type; AlSi 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 1 0®A/cm^ 

BOND PAD SIZE:- 

100pm xIOOjim 
4 mils X 4 mils 

Metaiiization Mask Layout 


(1) A1 





































































































SEMICONDUCTOR 


HCTS08MS 


December 1992 


Radiation Hardened 
Quad 2-Input AND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10'*° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V 

- VIH = VCC/2 

• Input Current Levels li < 5nA @ VOL, VOH 

Description 

The Harris HCTS08MS is a Radiation Hardened Quad 2- 
Input AND Gate. A high on both input forces the output to a 
High state. 

The HCTS08MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS08MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 


Truth Table 



NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 h i -7 
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Specifications HCTS08MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°C/W 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C... 1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T;^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).. +265°C 

Junction Temperature (TJ).. +175°C 

ESD Classification...Class 1 

CAUTION: As with all semiconcluctors. stress listed under “Absolute Maximum Ratings’ may be applied to devices (one a t a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device opera tion. 


Thermal Impedance. Gja G^ 

Weld Seal DIG. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.... 1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).... 10Ons/V Max. Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functionai Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V,VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH s 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


7,8A, 8B +25°C,+125°C,-55°C 



NOTE: 

1. All voltages reference to device GND. 

2. For functional tests, VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 
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Specifications HCTS08MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C,-55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typicai 30 

PF 

1 

+125°C 

Typicai 53 

pF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C 

- 

22 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1MRAD 

LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8V @ 200K RAD, 

VIL = 0.3V @ 1MRAD, 

IOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8V @ 200K RAD, 

VIL = 0.3V @ 1MRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

pA 

Noise immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V 3 200K RAD, 

VIL = 0.3V @ 1M RAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 







































































































































Specifications HCTS08MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAO 
LIMITS 

1M RAD 
LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Input to Output 

' TPHL 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 

ns 


TPLH 


+25°C 

2 

22 

2 

26 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL ='50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests, VO ^ 4.0V is recognlzed as a logic “1", and VO < 0.5V is recognized as a logic “0”. 


TABLE 5. BURN4N AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER- 

GROUP BSUB- 
-GROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOMOH 

5 

-15% of 0 Hour 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

• 100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postburn-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

-100%/5004 

1,7, 9, Deltas 


Interim Test HI-(Postburn-ln) 

’ 100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2,3, 8A, 86,10,11 


Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 86, 9,10,11, Deltas 

Subgroups 1,2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


. Group D 

Sample/5005 

1,2,3,7,8A,86,9,10,11 



NOTE: 

1. Alternate Group A in accordance with method 5005 of MIL-STD-883 may be exercised. 


TABLET. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN which will be performed 100% Go/No-Go. 
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Specifications HCTS08MS 


GROUND 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


3,6,8,11 1,2,4,5,7,9,10,12, 

13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3, 6, 8, 11 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


50kHz 25kHz 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 



NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 1KO ± 5% for dynamic burn-in. 

TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN GROUND VCC = 6V± 0.5V 


3,6,8,11 7 1,2,4,5,9,10,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47KQ ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 


AC Timing Diagrams 


AC Load Circuit 

DUT - 


CL = 50pF 
RLsSOOQ 



AC VOLTAGE LEVELS 


PARAMETER 

HCTS 

UNITS 


VCC 

4.50 

V 


VIH 

3.00 

V 


VS 

1.30 

V 


VIL 

0 

V 


GND 

0 

V 
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Die Characteristics 

DIE DIMENSIONS; 

87x88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BONDPADSIZE: 

10O^im X 10Ojim 
4 mils X 4 mils 


Metallization Mask Layout 


























































































































































































SEMICONDUCTOR 


HCS10MS 


December 1992 


Radiation Hardened 
Triple 3-Input NAND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(SI)/s 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10'® Errors/Gate Day 

ayp) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30% of VCC Max 

- VIH = 70% of VCC Min 

• Input Current Levels li ^ 5^ at VOL, VOH 

Description 

The Harris HCS10MS is a Radiation Hardened Triple 3-Input 
NAND Gate. A high on all Inputs forces the output to a Low 
state. 

The HCS10MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS10MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-183S, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-183S, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 



NOTE; L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 7 1 oq 
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Specifications HCS10MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range, All Inputs ...-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input..±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output..±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


ForTA = -55°Cto+100°C. 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).10OnsA/ Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC =: 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT=:VCC -0.4V, 

VIL = 0V 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL= 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA,VIL= 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL= 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL= 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


Noise Immunity FN VCC = 4.5V, 

Functional Test VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 


NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125®C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25‘'C 


+125°C, -55°C 


7,8A,8B I +25°C,+125°C,-55°C 
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Specifications HCS10MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Yn 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 

Input to Yn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 26 

PF 



1 

+125°C 

Typical 31 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 

- 

22 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1.2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD LIMITS 

1M RAD LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 

IOL = 50pA 

+25°C 

1 

0.1 

1 

0.1 

1 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

1 

VCC 

-0.1 

1 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

- 

±5 

\iA 




































































































































Specifications HCS10MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


200K RAD LIMITS I 1M RAD LIMITS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD 
(Note 3) 

+25°C 

Input to Yn 

TPHL 

VCC = 4.5V 

+25°C 


TPLH 

VCC = 4.5V 

+25°C 



2 

20 

2 

22 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a jogic “0”. 


2 

25 

2 

26 



TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25‘’C) 


DELTA LIMIT 


3pA 


-15% of 0 Hour 


PARAMETER 

GROUP B 
SUBGROUP 

ICC 

5 

lOL/lOH 

5 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Interim Test ni (Postburn-ln) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 

Group A (Note 1) 

Sample/5005 

1,2, 3, 7,8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B,9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1.7,9 

Group D 

Sample/5005 

1,2,3,7, 8A, 8B, 9,10,11 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 



NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


METHOD 


5005 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

1,7,9 

Table 4 

1.9 

Table 4 (Note 1) 
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Die Characteristics 


DIE DIMENSIONS: 

87 X 88 mils 
2.20mm x 2.24mm 

METALLIZATION: 

TypaAISi 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10^A/cm^ 

BOND PAD SIZE: 

lOOjim X 100pm 
4x4 mils 

Metaliization Mask Layout 


HCS10MS 



































































































































































































































































SEMICONDUCTOR 


HCTS10MS 


December 1992 


Radiation Hardened 
Triple 3-Input NAND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10'® Errors/Gate Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

- LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Mln 

• Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCTS10MS is a Radiation Hardened Triple 3- 
Input NAND Gate. A high on all inputs forces the output to a 
Low state. 

The HCTS10MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS10MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 


INPUTS 

OUTPUTS 

An I 

Bn 

Cn 

Yn 



NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 h on 
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Specifications HCTSIOMS 


Absolute Maximum Ratings 


Reliabiiity Information 



Supply Voltage.. 

.... -0.5V to +7.0V 

Thermal Impedance.. 

0ja 

®jc 

Input Voltage Range, All Inputs.■ 

-0.5V to VCC +0.5V 

Weld Seal DIC.. 

. . 75°C/W 

16°C/W 

DC Input Current, Any One Input. 

.±10mA 

Weld Seal Flat Pack. 

.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output... 

.±25mA 

Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA = -55°Cto-f100°C. 


.1W 

Storage Temperature Range (TSTG). 

.. -65°C to -f-150°C 

ForTA = -f100°Cto+125°C. 

.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec). 

. +265°C 




Junction Temperature (TJ). 

.■»-175°C 




ESDClassification .... 





CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 

damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

1 under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 



Operating Conditions 





Supply Voltage. 

... -f4.5V to +5.5\f 

Input Low Voltage (VIL). 


.. O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR. TF) 

.lOOnsA/ Max 

Input High Voltage (VIH). 


.VCC/2to VCC 

Operating Temperature Range (T^).. 

.. -55°C to +125°C 




TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCCorGND 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V. 
VOUT = 0.4V, VIL = 0V 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 






GROUP 
A SUB¬ 
GROUPS 


2,3 


7,8A, 8B 


TEMPERATURE 


+25°C 


+125‘'C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55®C 


+25°C, +125°C, >55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 
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Specifications HCTS10MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 




10,11 

+125°C, -55°C 

2 

24 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


1. All voltages referenced to device GNO. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


VCC = 5.0V,f=1MHz 


VCC = Open,f=1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTES: 



Quiescent Current 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 



(NOTES 1,2) 

TEMP- 

SYMBOL 

CONDITIONS 

ERATURE 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

lOL 

VCC = 4.5V, VIN = VCC or GND. 
VOUT = 0.4V 

+25°C 

lOH 

VCC = 4.5V. VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

VOL 

VCC = 4.5V and 5.5V. 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD. VIL = 0.3V at 1M RAD, 
lOL = 50^lA 

+25°C 

VOH 

VCC = 4.5Vand 5.5V. 

VIH = 2.25V, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50^lA 

+25°C 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200KRAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 


200K RAD 
LIMITS 


1M RAD 
LIMITS 
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Specifications HCTS10MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

+25°C 

2 

24 

2 

28 

ns 


TPLH 


+25°C 

2 

22 

2 

26 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B SUB¬ 
GROUP 

DELTA LIMIT 




ICC 

5 

3pA 

lOMOH 

5 

-15% of 0 Hour 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1.7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Interim Test m (Postbum-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Final Test 

100%/5004 

2,3,8A,8B, 10,11 


Group A (Note 1) 

Sample/5005 

1,2,3, 7, 8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2, 3, 9,10,11 

Subgroup B-6 

Sample/5005 

1.7,9 


Group D 

Sample/5005 

1,2, 3, 7,8A, 8B, 9, 10,11 



NOTE: 

1. Alternate group A Inspection in accordance with method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1.9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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Die Characteristics 

DIE DIMENSIONS: 

87x88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA± 1kA 

GLASSIVATION: 

Type: Si02 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BONDPADSIZE: 

100pm X 10Onm 
4x4 mils 


Metallization Mask Layout 























































































































































































































SEMICONDUCTOR 


HCS11MS 


December 1992 


Radiation Hardened 
Triple 3-Input AND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(SI)/s 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10'® Errors/Gate Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30% of VCC Max 

- VIH = 70% of VCC Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCS11MS Is a Radiation Hardened Triple 3-Input 
AND Gate. A high on all inputs forces the output to a High 
state. 

The HCS11MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS11MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package {D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 



NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 1 oc 
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Specifications HCS11MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.. -0.5V to -i-7.0V Thermal Impedance... Oja 0jc 

Input Voltage Range, All Inputs..-0.5V to VCC +0.5V Weld Seal DIG.. 75°C/W 16°C/W 

DC Input Current, Any One Input..±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).+265®C 

Junction Temperature (TJ)..+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.■f4.5V to +5.5V Input Low Voltage (VIL)..O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF)....: 10Ons/V Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (Ta) ... -55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


GROUP 
A SUB¬ 
GROUPS 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V. 
VOUT = 0.4V. VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.6V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50nA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


Noise Immunity FN VCC = 4.5V, 

Functional Test VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 


NOTE: 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1”, and VO ^ 0.5V is recognized as a logic “0”. 


TEMPERATURE 


+25°C 


+125°C.-55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25®C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+26°C, +125°C, -55°C VCC 

- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C,-55°C 


7,8A,8B +25°C,+125°C,-55°C 
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Specifications HCS11MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 



GROUP 

TEMPERATURE 

1 LIMITS 

UNITS 

A SUB¬ 
GROUPS 

MIN 

MAX 

9 

+25°C 

2 

18 

ns 

10,11 

+125°C, -55°C 

2 

20 

ns - 

9 

+25°C 

2 

20 

ns 

10,11 

+125°C, -55°C 

2 

22 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTE: 


CONDITIONS 


VCC = 5.0V, f= 1MHz 


VCC = Open, f= 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


1. The parameters listed in Table 3 are controlled via design or process parameters..Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTES1.2) TEMP- I 200K RAD UMITS| 1M RAD LIMITS 

SYMBOL CONDITIONS ERATURE 


ICC 


lOL 



(NOTES 1,2) 

TEMP- 

CONDITIONS 

ERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL=0.12(VCC) atIMRAD, 

IOL = 50pA 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 
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Specifications HCS11MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


200K RAD LIMITS I 1M RAD LIMITS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

+25°C 

Data to Output 

TPHL 

VCC = 4.5V 

+25°C 


TPLH 

VCC = 4.5V 

+25°C 



2 

20 

2 

22 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, input TR = TF = 3ns, ViL = GND, VIH = VCC. 

3. For functional tests VO ^ 4.0V is recognized as a iogic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND bPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLES. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

2,3, 8A, 8B, 10,11 

Sample/5005 

1,2,3,7, 8A, 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A, 8B,9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2,3, 7, 8A, 8B, 9, 10, 11 


CONFORMANCE GROUPS 


Initial Test (Preburn-in) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 

1. Alternate group A inspection in accordance with method 5005 of MIU-STD-883 may be exercised. 


READ AND RECORD 


ICC, loiyH 


ICC, lOUH 


ICC, lOIVH 





CONFORMANCE 

GROUPS 


METHOD 


5005 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


1,7,9 Table 4 


READ AND RECORD 


PRE RAD POST RAD 


1,9 Table 4 (Note 1) 
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Die Characteristics 


DIE DIMENSIONS: 

87 X 88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: AlSi . i 

Metal Thickness: 1 1kA ± IkA 

GLASSIVATION: 

Type: SiOa 

Thickness: 1 3kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 
<2.0 X 10®A/cm* 

BOND PAD SIZE: 

100pm X 100pm 
4x4 mils 

Metaiiization Mask Layout 






































































































































































































































































SEMICONDUCTOR 


HCTS11MS 


December 1992 


Radiation Hardened 
Triple 3-Input AND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max. 

- VIH = VCC/2 Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCTS11MS is a Radiation Hardened Triple 3- 
Input AND Gate. A high on all inputs forces the output to a 
High state. 

The HCTS11 MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS11MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 


INPUTS 

OUTPUTS 

An 1 

1 Bn 

1 Cn 1 

Yn 



NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 a At 
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Specifications HCTS11MS 


Absolute Maximum Ratings 


Supply Voltage.-0.5V to 7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output.±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (Soldering 10sec).. +265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.....Class 1 


Reliability information 

Thermal Impedance. 0ja 6jc 

Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings” may be applied to devices (one at a time) without resulting In permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics” are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).... 10Ons/V Max. Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

10 

]iA 

2,3 

+125°C,-55°C 

- 

200 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

+25°C 

4.8 

- 

mA 

2,3 

+125°C, -55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = 0V 

1 

+25°C 

-4.8 

- 

mA 

2,3 

+125°C,-55®C 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

■ 

VCC = 5.5V, VIH = 2.75V, 
IOL = 50^lA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

■1 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125®C. -55°C 

VCC 

-0.1 

HI 

■ 

VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 

1.2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

V 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

-0.5 

+0.5 

pA 

2,3 

+125°C,-55°C 

-5.0 

+5.0 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

4.0 

0.5 

- 


NOTE: 


1. All voltages reference to device GND. 

2. For functional tests VO > 4.0V is recognized as a logic “1”, and VO ^ 0.5V is recognized as a logic “0”. 






































































































Specifications HCTS11MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10, 11 

+125°C,-55°C 

2 

20 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10, 11 

+125°C,-55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input tr = tf = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 26 

PF 



1 

+125°C 

Typical 56 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125®C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 

- 

22 

ns 


NOTES: 


1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1MRAD 

LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

■ 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIM RAD, 
lOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

- 

±5 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V atIMRAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 







































































































































Specifications HCTS11MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 


Input to Output 


SYMBOL 


TPHL 


TPLH 


(NOTES 1, 2) 
CONDITIONS 


200K RAO 
LIMITS 


1MRAD 

LIMITS 



NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input tr = tf = 3ns; VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 


TABLES. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER_ 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3mA 

lOMOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 , 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Group D 


NOTE: 

1. Alternate Group A In accordance with method 5005 of MIL-STD-883 may be exercised. 


GROUP A SUBGROUPS 


1.7,9 


1,7,9 


1,7,9 


1,7, 9, Deltas 


1,7,9 


1,7, 9, Deltas 


2,3, 8A, 8B, 10,11 


1,2, 3, 7, 8A, 8B, 9, 10,11 


1,2,3, 7,8A,8B,9,10,11, Deltas \ Subgroups 1,2,3, 9,10,11 


1,7,9 


1,2, 3, 7, 8A, 8B, 9,10,11 





CONFORMANCE 

GROUPS 


METHOD 


5005 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLET. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


1,7,9 Table4 


READ AND RECORD 


PRE RAD POST RAD 


Table 4 (Note 1) 
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TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


6,8,12 1,2,3,4,5,7,9,10,11, 

13 


STATIC BURN-IN II TEST CONDITIONS (Note 1) 


6, 8,12 


DYNAMIC BURN-IN TEST CONDITIONS (Note 2) 


1,2,3, 4, 5, 9,10, 
11,13,14 


1,2,3, 4, 5, 9, 10, 
11, 13 


NOTE: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 

TABLE 9. IRRADIATION TEST CONNECTIONS 


VCC = 5V ± 0.5V 


1,2, 3, 4, 5, 9,10,11,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47KQ ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 




AC Load Circuit 

DUT —( 


CL = 50pF 
RL=soon 



PARAMETER 


VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 
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HCTS11MS 


Die Characteristics 

DIE DIMENSIONS: 

87x88 mils 
2.20 X 2.24mm 

METALLIZATION: 

TypeiSiAl 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: Si02 

Thickness: 1 3kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm2 

BOND RADTSIZE: 

100|im X 100|im 
4 mils X 4 mils 

Metallization Mask Layout 

HCTS11MS 



(12) Y1 


(11) C3 


(10) B3 


(9) A3 









































































































































SEMICONDUCTOR 


HCS14MS 


December 1992 


Radiation Hardened 
HEX Inverting Schmitt Trigger 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10‘^ Errors/Gate Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL=:30%ofVCCMax 

- VIH = 70% of VCC Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCS14MS is a Radiation Hardened HEX Invert¬ 
ing Schmitt trigger. A high on any input forces the output to a 
Low state. 

The HCS14MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS14MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-183S, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-183S, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Tabie 



OUTPUTS 

Yn 


NOTE: L = Logic Level Low, 
H = Logic level High 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 h >1 -r 
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Specifications HCS14MS 


Absolute Maximum Ratings 


Supply Voltage.-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output.±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification..Class 1 


Reliability Information 

Thermal Impedance. Oja Gjc 

Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

ForT a= -55°C to +100°C...1W 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 


CAUTION: As wiUj all semiconductors, stress listed under "Absolute Maximum Ratings’ may be applied to devices (one at a time) without resuiting in permanent 
damage. This is a stress rating only. Eiqoosure to absolute maximum rating conditions for extended periods may affect device reliabiiity. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC Max. 

Input Rise and Fall Times at 4.5V VCC (TR, TF).... Unlimited Max Input High Voltage (VIH).70% of VCC to VCC Min. 

Operating Temperature Range (Ta) ...-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETERS 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

10 

\iA 



2,3 

+125°C, -55‘'C 

- 

200 

\lA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V. 
VOUT = 0.4V, VIL = OV 

1 

+25°C 

4.8 

- 

mA 


2.3 

+125°C, -55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = 0V 

1 

+25°C 

-4.8 

- 

mA 


2,3 

+125°C,-55°C 

-4.0 

■ 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50nA, VIL = 1.35V 

1,2,3 

+25°C, +125°C, -55®C 


0.1 

■ 



VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V. 
IOH = -50pA, VIL = 1.35V 

1.2,3 

+25°C. +125°C, -55°C 

VCC 

-0.1 

■ 

V 



VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55®C 

VCC 

-0.1 

■ 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

- 

±0.5 

]iA 


2,3 

+125°C. -55°C 

- 

±5.0 

\iA 

Input Switch Point 

Vt+ 

VCC = 4.5V 

1 

+25°C 

2.00 

3.15 

V 




2,3 

+125°C, -55°C 

2.00 

3.15 

V 


Vt- 

VCC = 4.5V 

1 

+25°C 

1.35 

2.60 

V 




2,3 

+125°C, -55°C 

1.35 

2.60 

V 


VH 

VCC = 4.5V 

1 

+25°C 

0.40 

1.40 

V 




2,3 

+125°C, -55°C 

0.40 

1.40 

V 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), (Note 2) 
VIL = 0.30(VCC) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

■ 

■ 

■ 


NOTE: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 
































































































































Specifications HCS14MS 


PARAMETER 


Input to Output 


Input to Output 



TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTES 1. 2) 
CONDITIONS 


TPHL VCC = 4.5V 


TPLH VCC = 4.5V 


GROUP 


1 LIMITS 1 


A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

9 

+25°C 

2 

18 

ns 

10,11 

+125°C, -55°C 

2 

20 

ns 

9 

+25°C 

2 

22 

ns 

10,11 

+125°C, -55°C 

2 

25 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTE: 


CONDITIONS 


VCC = 5.0V, f=1MHz 


VCC = Open, f = 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTES1.2) TEMP. | 200K RAD UMTS | 1M RAD UMTS 

SYMBOL CONDITIONS ERATURE 


ICC 


lOL 



(NOTES 1,2) 

TEMP- 

CONDITIONS 

ERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOL = 50pA 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 
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Specifications HCS14MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


200K RAD LIMITS I 1M RAD LIMITS 


PARAMETERS 


Noise Immunity 
Functional Test 


SYMBOL 





(NOTES 1,2) 
CONDITIONS 


VCC = 4.5V, VIH = 0.70(VCC), 
VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) atIMRAD 
(Note 3) 


TEMP¬ 

ERATURE 



Input to Output 

TPHL 

VCC = 4.5V 

+25°C 


21 


27 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

26 

2 

33 

ns 

Input Switch Points 

Vt+ 

VCC = 4.5 

+25°C 

1.7 

3.15 

0.3 

3.15 

■■ 


Vt- 

VCC = 4.5 

+25°C 

0.9 

2.10 

0.3 

2.10 

V 


VH 

VCC = 4.5 

+25°C 

0.4 

1.40 

0.4 

1.40 

V 


1. All voUages referenced to device GND._ 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3^A 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test HI (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLES. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Sample/5005 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7, 9, Deltas 


1,7,9 


1,7, 9, Deltas 


2,3, 8A, 8B, 10, 11 


1,2, 3, 7, 8A, 8B, 9, 10, 11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1, 2,3, 9,10,11 


1,7,9 


1,2, 3, 7, 8A, 8B, 9, 10, 11 


NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


METHOD 


5005 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


1,7,9 Table 4 


READ AND RECORD 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 
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Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2,20 X 2.24mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11 kA ± 1kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 x10®A/cm^ 

BOND PAD SIZE: 

lOOjim X 100|im 
4x4 mils 

Metallization Mask Layout 

HCS14MS 

















































































































































































































SEMICONDUCTOR 


HCTS14MS 


December 1992 


Radiation Hardened 
Hex Inverting Schmitt Trigger 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^° RAD(SI)/s 20ns Pulse 

• Cosmic Ray Upset Rate 2x10"® Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li SpA @ VOL, VOH 

Description 

The Harris HCTS14MS Is a Radiation Hardened HEX Invert¬ 
ing with Schmitt trigger inputs. 

The HCTS14MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS14MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Llne 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
CASE OUTLINE D-1, CONFIGURATION 3, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 

CASE OUTLINE F-2A, CONFIGURATION 2, LEAD FINISH C 

TOP VIEW 



Truth Table 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 t hco 
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Specifications HCTS14MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. Oja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°C/W 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150®C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).. +265°C 

Junction Temperature (TJ).+175°C 

ESD Classification_-.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage (VCC)..+4.5V to +5.5V Input Low Voltage (VIL).. 

Input Rise and Fall Times at 4.5V VCC (TR, TF).Unlimited Input High Voltage (VIH). 

Operating Temperature Range (T^).-55°C to +125°C 


.. o.ovtoo.av 

.VCC/2 to VCC 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
lOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VI H = 2.75 V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V 


GROUP 
A SUB¬ 
GROUPS 


2.3 


7, 8A, 8B 


NOTE: 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V Is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0”. 


LIMITS 


MIN 


TEMPERATURE 


+25°C 


+125®C, -55°C 


+25°C 


+125°C,-55°C 


+25'’C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 


+25°C 


+125°C,-55°C -5.0 


+25°C,+125°C,-55°C 4.0 



MAX UNITS 


10 


pA 


pA 

mA 


mA 


mA 


mA 
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Specifications HCTS14MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

TEMPERATURE 

LIMITS 

UNITS 

A SUB¬ 
GROUPS 

MIN 

MAX 

Propagation Delay 

TPHL 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

2 

19 

ns 



VIL = OV 

10,11 

+125°C,-55°C 

2 

21 

ns 

TPLH 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

2 

25 

ns 


VIL = OV 

10,11 

+125°C,-55°C 

2 

26 

ns 

Input Switch Point 

VT+ 

VCC = 4.5V 

9 

+25°C 

0.5 

2.25 

V 




10,11 

+125°C, -55°C 

0.5 

2.25 

V 

VT- 

VCC = 4.5V 

9 

+25°C 

0.5 

2.25 

V 



10,11 

+125°C,-55°C 

0.5 

2.25 

V 

VH 

VCC = 4.5V 

9 

+25°C 

0.1 

1.40 

V 



10,11 

+125°C, -55°C 

0.1 

1.40 

V 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTES: 


CONDITIONS 


VCC = 5.0V, VIH = 5.0V, 
VIL = 0.0V, f= 1MHz 


VCC = 5.0V, VIH = 5.0V, 
VIL = 0.0V,f=: 1MHz 


VCC = 4.5V, VIH =4.5V, 
VIL = O.OV 



TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


SYMBOL 


ICC 


lOL 



(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V. VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOL = 50pA 


200K RAD 
LIMITS 


ERATURE 

MIN 

+25°C 

- 

+25°C 

4.0 

+25°C 




1MRAD 

LIMITS 
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Specifications HCTS14MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 


Propagation Delay 


Input Switch Point 


SYMBOL 





(NOTES 1,2) 
CONDITIONS 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 



TPHL 

VCC = 4.5V 

+25°C 

2 

21 

2 

37 

ns 

TPLH 

VCC = 4.5V 

+25°C 

2 

31 

2 

49 

ns 

VT+ 

VCC = 4.5 

+25°C 

0.40 

2.25 

0.30 

2.25 

V 

VT- 

VCC = 4.5 

+25°C 

0.40 

2.25 

0.30 

2.25 

V 

VH 

VCC = 4.5 

+25°C 

0.10 

1.40 

0.10 

1.40 

\mm 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3 For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3|iA 

lOL/lOH 

5 

-15% Of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Group D 


NOTE: 

1. Alternate group A inspection In accordance with method 5005 of MIL-STD-883 may be exercised. 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B. 10,11 


1,2,3,7,8A,8B,9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1,7,9 


1,2,3, 7, 8A, 8B, 9,10,11 
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TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


METHOD 


5005 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

1.7,9 

Table 4 

1,9 

Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2 VCC = 3V ± 0.5V 


VCC = 6V ± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS 


2, 4, 6, 8, 10, 12 


1,3, 5,7, 9,11,13 


1,3, 5, 9,11,13,14 


STATIC BURN-IN II TEST CONNECTIONS 


2,4, 6, 8, 10, 12 


DYNAMIC BURN-IN TEST CONNECTIONS 


2,4, 6, 8,10,12 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of IkQ ± 5% for dynamic burn-in 


1,3, 5,9,11,13 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


2, 4, 6, 8,10,12 


VCC = 5V ± 0.5V 


1,3, 5, 9, 11, 13, 14 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA ± -2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0x lO^A/cm^ 

BOND PAD SIZE: 

100|im X 100pm 
4x4 mils 

Metaiiization Mask Layout 

HCTS14MS 










































































































































































































SEMICONDUCTOR 


HCS20MS 


December 1992 


Radiation Hardened 
Dual 4-Input NAND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10'^ Errors/Gate Day 

(Typ 

• Latch’Up Free Under Any Conditions 

• Miiitary Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

. VIL = 30% of VCC Max 
- VIH = 70% of VCC Min 

• Input Current Levels li ^ 5iiA at VOL, VOH 

Description 

The Harris HCS20MS is a Radiation Hardened Dual 4-Input 
NAND Gate. A low on any input forces the output to a High 
state. 

The HCS20MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The' HCS20MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
- Package (D suffix). 


Truth Table 


INPUTS OUTPUTS 


Yn 


H 


H 


H 


H 



H 

H 

H 

H 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-183S, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 


A1 

li 


Hi 

VCC 

B1 

E 


iH 

D2 

NC 

E 


iH 

C2 

Cl 

E 


iil 

NC 

D1 

E 


hI 

B2 

Y1 

E 


11 

A2 

GND 

E 


11 

Y2 


14 PIN CERAMIC FLAT PACK 
MIL-STD-183S, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



NOTE: L = Logic Level Low, H = Logic level High, X = Don’t Care 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.G. Handling Procedures. 
Copyright © Harris Corporation 1992 t ^ en 
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Specifications HCS20MS 


Absolute Maximum Ratings Reliability information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 

DC Input Current, Any One Input..±10mA Weld Seal Flat Pack. 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 


Thermal Impedance. 0ja 0jc 

Weld Seal DIG. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 


(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG)..-65°C to +150°C For T^ = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings' may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).100ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current 
(Sink) 


Output Current 
(Source). 


Output Voltage Low 


Output Voltage High 


Input Leakage 
Current 


Noise Immunity 
Functional Test 



(NOTE1) 

CONDITIONS 


GROUP 
A SUB¬ 
GROUPS 


ICC 

VCC = 5.5V, 

VIN = VCC or GND 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC). (Note 2) 
VIL = 0.30(VCC) 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, .-55°C 


+25°C 


+125°C,-55°C 


7,8A, 8B +25°C,+125°C,-55°C 



NOTES: 

1. All voltages referencB to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a iogic “0". 
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Specifications HCS20MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Data to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 

10,11 

+125°C,-55®C 

2 

20 

ns 

Data to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 

10,11 

+125°C, -55°C 

2 

22 

ns 

NOTES: 

1. All voltages referen 

2. AC measurements 

ced to device 

assume RL = 

7 

GND. 

5000, CL = 50pF, InputTR^ 

ABLE 3. ELECTRICAL PERF 

TF = 3ns, VIL 

‘ORMANCE ( 

= GND, VIH = VCC. 

CHARACTERISTICS 



PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 



UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 25 

PF 

1 

+125°C 

Typical 30 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 


10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C 

- 

22 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD LIMITS 

1M RAD LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

■ 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 


-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V. 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOL = 50pA 

+25°C 

1 

0.1 

■ 

0.1 

1 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

1 

VCC 

-0.1 

1 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 


±5 

pA 





























































































































Specifications HCS20MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200KRAD LIMITS 

1M RAD LIMITS 

■■ 

PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12{VCC) atIMRAD 
(Note 3) 

+25°C 

4.0 

0.5 

4.0 

0.5 

■ 

Input to Yn 

TPHL 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

22 

2 

26 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1”, and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Interim Test ni (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Final Test 

100%/5004 

2,3, 8A, 8B, 10, 11 


Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3, 7,8A, 8B,9,10,11, Deltas 

Subgroups 1,2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2, 3,7, 8A, 8B, 9, 10, 11 



NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1.7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2.20mm x 2.24mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

100pm X 100pm 
4x4 mils 

Metaiiization Mask Layout 


HCS20MS 








































































































































































































































SEMICONDUCTOR 


HCTS20MS 


December 1992 


Radiation Hardened 
Duai 4-input NAND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^^ RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Miiitary Temperature Range: -55®C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL Input CompatibiiTty 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCTS20MS is a Radiation Hardened Dual 4- 
input NAND Gate. A low on both input forces the output to a 
High state. 

The HCTS20MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS20MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 


A1 

-- 

K 


VCC 

B1 

E 

iH 

D2 

NC 

E 

iH 

C2 

Cl 

E 

E 

NC 

D1 

E 


B2 

Y1 

E 

3 

A2 

GND 

E 

3 

Y2 


14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 



H 

H 

H 

H 


NOTE: L = Logic Level Low, H = Logic level High, X = Don’t Care 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r h cc 
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Specifications HCTS20MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range. All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input...±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(Ail Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.. 1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent >. 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation.. 


Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.. 1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage (VCC)...+4.5V to +5.5V Input Low Voltage (VIL). ..0.0V to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF)..... lOOnsA/ Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (Ta) ....-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V. 

VIN = VCC or GND 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = 0V 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA. VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.80V (Note 2) 

NOTES: 



1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and > 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125®C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 



7-167 


LOGIC 










































































































Specifications HCTS20MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C,-55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







1 LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 40 

PF 



1 

+125°C 

Typical 80 

PF 

Input Capacitance 

CIN 

VCC = Open, f^ 1MHz 

1 

+25°C 

- 

10 

PF 




1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 

- 

22 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process.parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1, 2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

-4.0 

- 

-4.0 

■ 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 2.25V, VIL = 0.80V at 200K 
RAD, VIL = 0.30V at 1M RAD, 

IOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2V, VIL = 0.8V at 

200K RAD, VIL = 0.3V at 1M 

RAD, lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

V 

Input Leakage Current 

MN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 

4.0 

0.5 

4.0 

0.5 

V 











































































































































Specifications HCTS20MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 

TEMP- 

200K RAD 
LIMITS 

1M RAD 
LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

22 

2 

26 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input tr = tf = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLES. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC,IOl7H 


ICC, lOL/H 


Group D Sample/5005 


NOTE: 

1. Alternate group A inspection in accordance with Method 5005 of MIL-STD-883 may be exercised. 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3, 8A, 8B, 10,11 


1.2, 3,7, 8A, 8B, 9, 10,11 


1,2,3,7,8A,8B,9,10.11, Deltas Subgroups 1, 2. 3, 9,10,11 


1,7,9 


1,2, 3, 7, 8A, 8B, 9, 10,11 




CONFORMANCE 

GROUPS 


METHOD 


5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


READ AND RECORD 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 
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LOGIC 












































































































Specifications HCTS20MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


3. 6,8,11 


1,2, 4, 5, 7, 9, 10, 12, 13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3, 6, 8,11 



NOTES: 

1. Each pin except VCC and GND will have a resistor of lOKQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KO ± 5% for dyhamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


3, 6, 8,11 


VCC = 5V ± 0.5V 


1,2, 4, 5, 9,10,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for Irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



AC Load Circuit 

PUT - 


CL = 50pF 
RL = 500« 



PARAMETER 


VCC 

4.50 

V 

VIH 

3.00 

V 

VS 

1.30 

V 

VIL 

0 

V 

GND 

0 

V 
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Die Characteristics 

DIE DIMENSIONS: 

2.20 x2.24(mm) 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOg . . 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10^A/cm^ 

BOND PAD SIZE: 

100pm X 100pm 
4 mils X 4 mils 


Metallization Mask Layout 





































































































































































































































SEMICONDUCTOR 


HCS21MS 


December 1992 


Radiation Hardened 
Duai 4-Input AND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega>RAD(Si) 

• Dose Rate Upset >10^^ RAD(Siys 20ns Puise 

• Cosmic Ray Upset Immunity < 2 x 10‘® Errors/Gate Day 

(Typ 

• Latch’Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL=30%ofVCCMax 

- ViH = 70% of VCC Min 

• Input Current Levels li ^ 5^A at VOL, VOH 

Description 

The Harris HCS21MS is a Radiation Hardened Dual Input 
AND Gate. A high on ail inputs forces the output to a High 
state. 

The HCS21MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS21MS is supplied In a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Llne 
Package (D suffix). 


Pinouts 


14 PIN CERAMIC DUAL-IN-LINE 
CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 



NOTE: L = Logic Level Low, H = Logic level High, X = Don’t Care 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow prqaer I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ ^ 
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Specifications HCS21MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance ..._ . fli. 010 

Input Voltage Range. All Inputs.-0.5V to VCC+0.5V Weld Seal DIG. 75°C/VJ 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°CA/\/ 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(Ali Voltage Reference to the VSS Terminal) For Ty^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T/^ = +100°C to +125®C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ)..+175°C 

ESD Ciassification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Weld Seal Die. 75°C/W 16' 

Weld Seal Flat Pack. 64°C/W 12' 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C. 

For Ta = +100°C to +125®C Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).100ns Max Input High Voltage (VIH).70% of VCC of VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


GROUP 
A SUB¬ 
GROUPS 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


Noise Immunity FN VCC = 4.5V, 

Functional Test VIH = 0.70(VCC), (Note 2) 

VIL = 0.30(VCC) 


NOTE: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “T, and VO ^ 0.5V is recognized as a logic “0". 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C. +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55®C 


+25°C 


+125°C. -55°C 


7,8A,8B +25°C,+125°C,-55°C 



±0.5 

pA 

±5.0 

pA 
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Specifications HCS21MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Y 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 


TPLH 

VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

20 

ns 

Input to YN 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 


TPLH 

VCC = 4.5V 

10,11 

+125°C,-55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND, 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


— 

— 

— 

— 

— 

LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 26 

PF 



1 

+125°C 

Typical 29 

PF 

Input Capacitance 

CIN 

VCC = Open. f= 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Output Transition 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

Time 


1 

+125°C 

- 

22 

ns 


NOTE; 

1. The parameters listed in Tabie 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics.. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200KRAD UMITS 

1M RAD LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25®C 

4.0 

■ 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

■ 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
lOL = 50pA 

+25°C 

1 

0.1 

1 

0.1 

1 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) atIMRAD, 
lOH = -50^lA 

+25°C 

VCC 1 
-0.1 

1 

VCC 

-0.1 

1 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

- 

±5 

]iA 








































































































































Specifications HCS21MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


200KRADUMITS 1M RAD LIMITS 


PARAMETERS 


Noise Immunity 
Functional Test 


SYMBOL 


FN 


(NOTES 1,2) 
CONDITIONS 


VCC = 4.5V, VIH = 0.70(VCC). 
VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) atIMRAD 
(Note 3) 


TEMP¬ 

ERATURE 



Input to Y 

TPHL 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 


TPLH 

VCC = 4.5V 

+25°C 

2 

22 

2 

28 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLES. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, IOL7H 


ICC, lOL/H 


ICC, lOL/H 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 ICC,IOL/H 


1,7, 9, Deltas 


2, 3, 8A, 8B, 10,11 


1,2,3, 7, 8A, 8B, 9,10,11 


1,2,3,7,8A,8B,9,10,11,Deltas Subgroups 1,2, 3, 9,10,11 


1,7,9 


1,2,3, 7, 8A, 8B, 9, 10, 11 


NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


METHOD 


5005 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TEST 

READ AND RECORD 


PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 
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Specifications HCS21MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V±0.5V 

1 OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN I TEST CONDITIONS (Note 1) 

3,6,8, 11 

1,2,4, 5, 7, 9, 10,12, 

13 

- 

14 

• 

- 

STATIC BURN-IN II TEST CONNECTIONS (Note 1) 



NOTES: 


1. Each pin except VGG and GND will have a resistor of 10KO ± 5% for static burn-in. 


2. Each pin except VGG and GND will have a resistor of 1KO ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 



PARAMETER 


HCS 


UNITS 















































HCS21MS 


Die Characteristics 

DIE DIMENSIONS: 

87 x88 mils 
2.20mm x 2.24mm 

METALLIZATION: 

Type: AlSil 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10^A/cm^ 

BOND PAD SIZE: 

100|im X 100pm 
4x4 mils 

Metaiiization Mask Layout 



(6) (7) (8) 

Y2 GND Y3 


7-177 


LOGIC 























































































































































SEMICONDUCTOR 


HCTS21MS 


December 1992 


Radiation Hardened 
Dual 4-Input AND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Miiitary Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li < S^iA at VOL, VOH 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



Description 

The Harris HCTS21MS is a Radiation Hardened Dual Input 
AND Gate. A high on all inputs forces the output to a High 
state. 

The HCTS21MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device Is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS21MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Llne 
Package (D suffix). 


14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Tabie 


OUTPUTS 


Yn 



H 

H 

H 

H 

H 


NOTE: L = Logic Level Low, H = Logic level High, X = Don’t Care 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 i-yo 



File Number 3053 


























Specifications HCTS21 MS 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage. 

.-0.5V to +7.0V 

Thermal Impedance. 

0ja 

0jc 

Input Voltage Range, All Inputs. 

..-0.5V to VCC +0.5V 

Weld Seal DIC. 

.. . 75°C/W 

16°C/W 

DC Input Current, Any One Input. 


Weld Seal Flat Pack. 

... 64°C/W 

12°C/W 

DC Drain Current, Any One Output. 


Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA = -55°C to+100°C. 


.. 1W 

Storage Temperature Range (TSTG).. 

.... -65°C to +150°C 

ForTA = +100°Cto+125°C. 

, .Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).. 

. +265°C 




Junction Temperature (TJ).. 

....+175°C 




ESD Classification.. 





CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 

damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 




Operating Conditions 


Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL)... O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).... 10OnsA/ Max. Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range Oa) .-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

10 

pA 

2,3 

+125‘’C, -55°C 

- 

200 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

+25°C 


- 

mA 

2,3 

+125‘'C, -55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

+25°C 

-4.8 

- 

mA 

2,3 

+125°C,-55°C 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50mA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 


0.1 

■ 

VCC = 5.5V, VIH = 2.75V, 
lOL = SOpA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

■ 

■ 

VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

■ 

V 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

-0.5 

+0.5 

pA 

2, 3 

+125°C, -55°C 

-0.5 

+5.0 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

■ 

- 

- 


NOTE: 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V Is recognized as a logic “1”, and VO < 0.5V Is recognized as a logic “0". 
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Specifications HCTS21MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 






— 


■1 

PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 


Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 42 

PF 



1 

+125°C 

Typical 82 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 

- 

22 

ns 


NOTES: 

1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1M RAD 
LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

1 MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

■ 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

■ 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 

IOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50nA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

V 

Input Leakage Current 

ilN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V atIMRAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 



































































































































Specifications HCTS21MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 


Input to Output TPHL VCC = 4.5V 

TPLH VCC = 4.5V 


SYMBOL 


TPHL 


TPLH 


(NOTES 1,2) 
CONDITIONS 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1”, and VO ^ 0.5V is recognized as a logic “0". 



TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1, 7, 9, Deltas 


1,7,9 


1,7,9, Deltas 


2, 3, 8A, 8B, 10. 11 


1,2, 3,7, 8A, 8B. 9, 10,11 


READ AND RECORD 


ICC. lOL/H 


ICC, \OUH 


ICC. lOL/H 



Sample/5005 1,2,3,7,8A,8B, 9,10,11, Deltas Subgroups 1,2,3, 9,10,11 


Sample/5005 


Sample/5005 


1,7,9 


1,2,3, 7, 8A, 8B. 9,10,11 


Group D 


NOTE: 

1. Alternate Group A inspection in accordance with method 5005 of MIL-STD-883 may be exercised. 





CONFORMANCE 

GROUPS 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 

METHOD PRE RAD I POST RAD 


1,7,9 


READ AND RECORD 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 
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Specifications HCTS21MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONDITIONS 


OSCILLATOR 



1. Each pin except VGC and GND will have a resistor of 10Kfl ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 1KO ± 5% for dynamic burn-in. 

TABLE 9. IRRADIATION TEST CONNECTIONS 


VCC = 5V ± 0.5V 


1,2,4.5,9,10,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47KG ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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Die Characteristics 


DIE DIMENSIONS: 

87 X 88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: Si02 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 
<2.0 X lO^A/cm^ 

BOND PAD SIZE:. 
lOOpm X 100pm 
4 mils X 4 mils 

Metailization Mask Layout 


HCTS21MS 















































































































































































































SEMICONDUCTOR 


HCS27MS 


December 1992 


Radiation Hardened 
Triple 3-Input NOR Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10"*® RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10'® Errors/Gate Day 

CTyp 

• Xatch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30%ofVCCMax 

- VIH = 70% of VCC Min 

• Input Current Levels li < 5|xA at VOL, VOH 

Description 

The Harris HCS27MS is a Radiation Hardened Triple 3-Input 
NOR Gate. A low on all inputs forces the output to a High 
state. 

The HCS27MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS27MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 



NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r to a 
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Specifications HCS27MS 


Weld Seal Die. 75°C/W 16' 

Weld Seal Flat Pack. 64°C/W 12 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C.. 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 


Absolute Maximum Ratings Reliability Information 

Supply Voltage....-0.5V to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°CA/V 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C..... 1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).+265°C 

Junction Temperature (TJ)..+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This ‘is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrbal Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% to VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).100ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


GROUP 
A SUB¬ 
GROUPS 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pAj VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, 

VIH = 0.70(VCC),(Note2) 
VIL = 0.30(VCC) 


1. All voltages reference to deviceOND. 

2. For functional tests, VO > 4.0V is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0”. 


TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125‘'C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C,-55°C 


7,8A, 8B +25°C,+125°C,-55°C 
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Specifications HCS27MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

input to Yn 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C,-55°C 

2 

20 

ns 

Input to Yn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C,-55°C 

2 

22 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTE: 


CONDITIONS 


VCC = 5.0V, f=1MHz 



TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Currerit 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


TEMP I UMHS I 1M RAD LIMITS 

ERATURE 


SYMBOL 

(NOTES 1,2) 
CONDITIONS 

ICC 

VCC = 5.5V, VIN = VCC or GND 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

VOL 

VCC = 4.5V and 5.5 V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC)at1MRAD, 

IOL = 50tiA 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

ilN 

VCC = 5.5V, VIN = VCC or GND 
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Specifications HCS27MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


200K RAD LIMITS I 1M RAD LIMITS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

+25°C 

Input to Yn 

TPHL 

VCC = 4.5V 

+25°C 


TPLH 

VCC = 4.5V 

+25°C 

NOTES: 



2 

20 

2 

22 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “O’. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3mA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLES. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, \OUH 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7, 9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3, 8A, 8B, 10,11 


1,2, 3, 7, 8A, 8B, 9, 10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1,7,9 


1,2,3,7,8A,8B,9,10,11 


Sample/5005 


NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 
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Specifications HCS27MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0,5V 

VCC = 6V± 0.5V 

OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN I TEST CONDITIONS (Note 1) 

6, 8,12 

1,2,3,4,5,7,9,10,11, 
13 

■ 

14 

- 

- 

STATIC BURN-IN II TEST CONNECTIONS (Note 1) 

6, 8,12 

7 

‘ 

1,2, 3,4,5,9,10, 
11,13,14 

- 

- 

1 DYNAMIC BURN-INI TEST CONNECTIONS (Note 2) 

• 

7 

6,8,12 

14 

1,2,3,4,5,9, 

10,11,13 

“ 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 1KO ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V± 0.5V 

6,8,12 

7 

1,2, 3, 4, 5. 9, 10, 11, 13, 14 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 

















































Die Characteristics 


DIE DIMENSIONS: 

87 X 88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type:Si02 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 
<2.0 X 1 0^A/cm^ 

BOND PAD SIZE: 

100pm X 100pm 
4x4 mils 

Metallization Mask Layout 


B1(2) 


A2(3) 


B2{4) 


C2(5) 
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SEMICONDUCTOR 


HCTS27MS 


December 1992 


Radiation Hardened 
Triple 3-Input NOR Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels II ^ 5^A at VOL, VOH 

Description 

The Harris HCTS27MS is a Radiation Hardened Triple 3- 
Input NOR Gate. A*Low on all inputs forces the output to a 
High state. 

The HCTS27MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS27MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Tabie 


Functionai Diagram 



NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are ser^itive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 i nr* 
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Specifications HCTS27MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range. All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation. 


Thermal Impedance. 0ja 

Weld Seal DIG. 75°C/W 

Weld Seal Flat Pack. 64°C/W 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C. 


For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (tr, tf).lOOnsA/ Max. Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C. -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


7, 8A, 8B +25°C,+125°C,-55°C 


NOTE; 

1. All voltages reference to device GND. 

2. For functional tests VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


LIMITS 


MIN 


VCC 

= 5.5V, 


V1N = 

VCC or GND 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = 0.4V, VIL 

= 0V 

1 VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = VCC-0.4V, 

VIL = 

OV 


VCC 

= 4.5V, VIH = 

2.25V, 

IOL = 

50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOL = 

50pA, VIL = 

0.8V 

VCC 

= 4.5V, VIH = 

2.25V, 

IOH = 

= -50pA. VIL = 

:0.8V 

VCC 

= 5.5V. VIH = 

2.75V, 

IOH = 

-50pA, VIL = 

0.8V 

VCC 

= 5.5V. VIN = 

VCC or 

GND 



VCC 

= 4.5V. VIH = 

2.25V, 

VIL = 

0.8V (Note 2) 



UNITS 




\iA 


mA 


mA 


mA 


mA 
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Specifications HCTS27MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL 


Input to Output TPHL VCC = 4.5V 


Input to Output 


(NOTES 1,2) 
CONDITIONS 


GROUP 


1 LIMITS 1 


A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

9 

+25°C 

2 

18 

ns 

10.11 

+125®C,-55°C 

2 

20 

ns 

9 

+25°C 

2 

20 

ns 

10,11 

+125°C,-55°C 

2 

22 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 


CONDITIONS 


VCC = 5.0V,f= 1MHz 


VCC = Open, f= 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+..125°C, -55°C 



1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteedibut not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 

IOL = 50pA 

+25°C 

: Output Voltage High 

VOH 

VCC = 4.5V and 5.5V. 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50nA 

+25°C 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V atIMRAD (Note 3) 

+25°C 


200K RAD 
LIMITS 




1MRAD 

LIMITS 
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Specifications HCTS27MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1M RAD 
LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

22 

2 

26 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1,7.9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

ICC. lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Interim Test ni (Postbum-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Final Test 

100%/5004 

2,3, 8A. 8B, 10,11 


Group A (Note 1) 

Sample/5005 

1,2, 3,7. 8A, 8B. 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B,9.10,11, Deltas 

Subgroups 1, 2, 3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2,3,7, 8A, 8B, 9, 10,11 



NOTE: 

1. Alternate Group A inspection in accordance with Method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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Specifications HCTS27MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2 VCC = 3V± 0.5V 


VCC = 6V±0.5V 



STATIC BURN-IN I TEST CONDITIONS (Note 1) 


1-5,7, 9,10, 11,13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


6, 8,12 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


6,8,12 


NOTE: 

1. Each pin except VCC and GND will have a resistor of lOKn ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in. 

TABLE 9. IRRADIATION TEST CONNECTIONS 


VCC = 5V± 0.5V 


1-5,9,10,11,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 





AC Load Circuit 

DUT - 


CL = 50pF 
RL = 500Q 
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HCTS27MS 


Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10^A/cm2 

BOND PAD SIZE: 

100|im X 100|im 
4 mils X 4 mils 

Metailization Mask Layout 

HCTS27MS 
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SEMICONDUCTOR 


HCTS30MS 


December 1992 


Radiation Hardened 
8-Input HAND Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10'*® RAD(Siys 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL Input Compatibiiity 

- VIL=: 0.8V Max 

- VIH = VCC/2Min 

• input Current Levels li ^ 5|xA at VOL, VOH 

Description 

The Harris HCTS30MS is a Radiation Hardened 8-Input 
NAND Gate. A high on all Input forces the output to a low 
state. 

The HCTS30MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS30MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 


-w 


E 


in VCC 

E 


iH NC 

E 


iH H 

E 


13 G 

E 


lol NC 

E 


z 

o 

E 


07 


14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 


A 

B 

C 

D 

E 

F 

GND 


1 • 


14 

2 

13 

3 

12 

4 

11 

5 

10 

6 

9 

7 

8 


VCC 

NC 

H 

G 

NC 

NC 

Y 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. pUg |\Jurn|30r 3056 

Copyright © Harris Corporation 1992 
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Specifications HCTS30MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage (VCC).-O.SV to +7.0V Thermal Impedance. 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°CA/V 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 


(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

BSD Classification...Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Eiectricai Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (tr, tf).10OnsA/ Max Input High Voitage (VIH).VCC/2 to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

ViN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V. VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = 0V 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH = -50^lA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55®C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55®C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 



NOTES: 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0”. 
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Specifications HCTS30MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITiONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 




10,11 

+125°C, -55°C 

2 

23 

ns 


TPLH 

VCC = 4.5V 

9 

+25®C 

2 

22 

ns 




10,11 

+125°C, -55°C 

2 

25 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 70 

PF 

1 

+125°C 

Typical 150 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125'>C 

- 

22 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High VOH 


Input Leakage Current 


Noise Immunity 
Functional Test 




(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = 2.75V, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 

IOL = 50pA 


VCC = 4.5V and 5.5V, 

VIH = 2.75V, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOH = -50nA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


200K RAD 
LIMITS 


TEMPERATURE! MIN 



































































































































Specifications HCTS30MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1, 2) 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

Input to Output 

TPHL 

VCC = 4.5V 

+25°C 


TPLH 

VCC = 4.5V 

+25°C 


200K RAD 
LIMITS 


1MRAD 

LIMITS 


2 

23 

2 

25 



NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (•i-25^C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOUlOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Interim Test HI (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Final Test 

100%/5004 

2, 3,8A, 8B, 10.11 

Group A (Note 1) 

Sample/5005 

1,2,3,7,8A,8B,9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B. 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1.7,9 

Group D 

Sample/5005 

1,2,3,7,8A,8B,9,10,11 


READ AND RECORD 


ICC, lOL/H 


ICC, lOUH 


ICC, lOL/H 



NOTE: 

1. Alternate group A Inspection in accordance with Method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


PRE RAD 


1.9 


POST RAD 


Table 4 (Note 1) 
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Specifications HCTS30MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


8,9,10,13 


1-5, 6,11,12,14 


1-5,6,7,11,12 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


8,9,10,13 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


9,10,13 


NOTE: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in 

2. Each pin except VCC and GND Will have a resistor of 1KD ± 5% for dynamic burn-in 



1-5, 6,11,12 



OPEN 


8,9,10,13 


TABLE 9. IRRADIATION TEST CONNECTIONS 


GROUND 


VCC = 5V± 0.5V , 


1,2, 3, 4, 5, 6,11,12, 14 


NOTE: Each pin except VCC and GND will have a resistor of 47KQ ± 5% for Irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



AC Timing Diagrams 



AC Load Circuit 

DUT - 


CL s SOpF 

RL = soon 



Tf- 80% 80%- 

20%-3^ OUTPUT 


AC VOLTAGE LEVELS 


PARAMETER 

HCTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 
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Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 

METALLIZATION: 

Type; SiAl 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10^A/cm^ 

BOND PAD SIZE: 

100nm X lOOiim 
4 mils X 4 mils 


Metaiiization Mask Layout 



































































































































































































































SEMICONDUCTOR 


HCS32MS 


December 1992 


Radiation Hardened 
Quad 2-Input OR Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10‘® Errors/Gate Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Miiitary Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• input Logic Leveis 

- VIL = 30%ofVCCMax 

- VIH = 70% of VCC Min 

• Input Current Levels li < 5)iA at VOL, VOH 

Description 

The Harris HCS32MS is a Radiation Hardened Quad 2-Input 
OR Gate. A low on both inputs forces the output to a High 
state. 

The HCS32MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS32MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Truth Tabie 


INPUTS 

OUTPUTS 


An 

Bn 

Yn 




NOTE: L = Logic Level Low, H = Logic level High 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-T835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Specifications HCS32MS 


Thermal Impedance. 0ja Gjc 

Weld Seal DIG. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.1W 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.+7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°G/W 16°G/W 

DG Input Gurrent, Any One Input...±10mA Weld Seal Flat Pack. 64°G/W 12°GA/V 

DG Drain Gurrent, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For Ta = -55°G to +100°G.1W 

Storage Temperature Range (TSTG).-65°G to +150°G For Ta = +100°G to +125°G Derate Linearly at 13mW/°G 

Lead Temperature (Soldering 10sec).+265°G 

Junction Temperature (TJ).+175°G 

ESD Glassification.Glass 1 

CAUTION: As wi&i all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VGG 

Input Rise and Fall Times at 4.5V VGG (TR, TF).10Ons/V Max Input High Voltage (VIH).70% of VGG to VGG 

Operating Temperature Range (Ta) .-55°G to +125°G 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current 
(Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage 
Current 


Noise Immunity 
Functional Test 



(NOTE 1) 
CONDITIONS 


GROUP 
A SUB¬ 
GROUPS 


ICC 

VCC = 5.5V, 

VIN = VCC or GND 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), (Note 2) 
VIL = 0.30(VCC) 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25‘'C 


+125°C,-55°C 


+25°C. +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55®C 


7,8A, 8B +25°C,+125°C,-55°C 


1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCS32MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Data to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 

Data to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

TABLE S. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CiN 

Output Transition 

TTHL 

Time 

TTLH 

NOTE: 


CONDITIONS 


VCC = 5.0V, f= 1MHz 


VCC = Open, f= 1MHz 


TEMPERATURE 


+26°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTES 1,2) TEMP- I 200K RAD UMITS | 1M RAD LIMITS 

SYMBOL CONDITIONS ERATURE 


ICC 


lOL 



(NOTES 1, 2) 
CONDITIONS 

TEMP¬ 

ERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

VCC = 4.5V and 5.5 V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 

IOL = 50pA 

+25®C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 
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Specifications HCS32MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


200K RAD LIMITS I 1M RAD LIMITS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD. 

VIL = 0.12(VCC)at1MRAD 
(Note 3) 

+25°C 

Data to Output 

TPHL 

VCC = 4.5V 

+25°C 


TPLH 

VCC = 4.5V 

+25°C 



2 

20 

2 

22 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO S 4.0V Is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3^lA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1,7.9 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

2, 3, 8A, 8B, 10,11 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A. 8B,9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2,3, 7, 8A, 8B, 9, 10, 11 


Group D 


NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MlL-STD-883 may be exercised. 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 





TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 


TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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Specifications HCS32MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V ± 0.5V 

OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN I TEST CONDITIONS (Note 1) 

3.6. 8.11 

1,2.4, 5, 7, 9, 10, 12, 

13 

- 

14 

- 

- 

STATIC BURN-IN II TEST CONNECTIONS (Note 1) 

3.6,8,11 

7 

- 

1,2, 4,5, 9,10,12, 
13,14 

- 

- 

DYNAMIC BURN-IN 1 TEST CONNECTIONS (Note 2) 

- 

7 

3, 6, 8, 11 

14 

1,2, 4, 5, 9,10, 
12, 13 

■ 


NOTES: 

1. Each pin except VCC and GND will have a r^lstor of 101^ ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V±0.5V 

3, 6, 8,11 

7 

1,2, 4, 5, 9,10,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 















































Die Characteristics 


DIE DIMENSIONS: 

87x88 mils 
2.20 X 2.24mm 

METALLIZATiON: 

Type: AlSi 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

100|im X lOOiim 
4x4 mils 

Metallization Mask Layout 

HCS32MS 
















































































































































































































































SEMICONDUCTOR 


HCTS32MS 


December 1992 


Radiation Hardened 
Quad 2-Input OR Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10*'° RAD(Si]/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range:-55?C to •f125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL input Compatibility 

- VIL= 0.8V Max 

- ViH = VCC/2Mln 

• Input Current Levels li < 5pA @ VOL, VOH 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



Description 

The Harris HCTS32MS is a Radiation Hardened Quad-2- 
Input OR Gate. A Low on all Inputs forces the output to a 
Low state. 

The HCTS32MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS32MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Truth Table 



NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 -7 one 
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Specifications HCTS32MS 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage (VCC) . 

.-0.5 to +7.0V 

Thermal Impedance. 

0ja 

®jc 

Input Voltage Range, All Inputs. 

. . .-0.5V to VCC +0.5V 

Weld Seal DIC. 

. . 75°C/W 

16°C/W 

DC Input Current, Any One Input. 

.±10mA 

Weld Seal Flat Pack. 

.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output. 

.±25mA 

Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA-*55°CtO4-100°C. 


. 1W 

Storage Temperature Range (TSTG) . 

. -65°C to+150°C 

ForTA-4-100°Cto+125°C . 

.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering fOsec) . 

. +265°C 




Junction Temperature (TJ) . 

. +175°C 




ESD Classification . 





CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 



Operating Conditions 

Supply Voltage (VCC) . 

. 44.5V to+5.5V 

Input Low Voltage (VIL) . 


.. O.OV to 0.8V 

Input Rise and Fall Times at VCa= 4.5V (TR, TF) ... fOOnsA/ Max 

Input High Voltage (VIH) . 


.VCC/2 to VCC 

Operating Temperature Range (T^) . 

. -55°Ct0 4-125°C 




TABLE 1. 

DC ELECTRICAL PERFORMANCE CHARACTERISTICS 




PARAMETERS 


Quiescent Current 


Output Current 
(Sink) 


Output Current 
(Source) 


Output Voitage Low 


Output Voltage High 


Input Leakage 
Current 


Noise Immunity 
Functional Test 


SYMBOL 


ICC 







(NOTE1) 

CONDITIONS 


VCC = 5.5V. 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V. VIL = OV 
(Note 3) 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV (Note 3) 


VCC = 4.5V, VIH = 2.25V, 
lOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V. 
lOL = 50pA, VIL = 0.8V 


VCC = 4.5V. VIH = 2.25V. 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA. VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C. -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C. +125°C, -55°C 


+25°C 


+125°C.-55°C 


7, 8A, 8B +25°C.+125°C,-55°C 



1. All voltages reference to device GND. 

2. For functional tests VO > 4.0V is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0". 

3. Force/Measure functions may be interchanged. 
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Specifications HCTS32MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C,»-55°C 

2 

20 

ns 

Input to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input tr = tf = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

1 LIMITS 1 


MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V. f= 1MHz 

1 

+25°C 

Typical 20 

PF 

1 

+125°C 

Typical 30 

pF 

Input Capacitance 

CIN 

VCC = Open,f = 1MHz 

1 

+25°C 

■ . ' 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C 

- 

22 

ns 


NOTE: 


1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND. 
VOUT = 0.4V 

+25°C 

4.0 

’ 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V. VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 2.25V, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 2.25V, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD. 

VIL = 0.3V atIMRAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 






































































































































Specifications HCTS32MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1, 2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1M RAD 
LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Input to Output 

TPHL 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 

ns 

TPLH 

VCC = 4.5V 

+25°C 

2 

22 

2 

26 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = SV. 

3. For functional tests VO s 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

ICC. lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test 11 (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Interim Test ni (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Final Test 

100%/5004 

2,3, 8A, 8B, 10, 11 


Group A (Note 1) 

Sample/5005 

1,2,3,7,8A,8B,9, 10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1, 2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 



NOTE: 

1. Alternate group A inspection in accordance with method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1.9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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Specifications HCTS32MS 















































Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2.20 X 2.2mm 

METALLIZATION: 

Type: SiAl i . 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE: 

lOOjim X 100|im 
4x4 mils 

Metaiiization Mask Layout 

HCTS32MS 































































































































































































































SEMICONDUCTOR 


HCS74MS 


December 1992 


Radiation Hardened Duai-D 
Fiip-Fiop with Set and Reset 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(SI) 

• Dose Rate Upset >10^^ RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2 x 10'^ Error/Bit Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL=:30%ofVCCMax 

- VIH = 70% of VCC Min 

• Input Current Levels 11 ^ 5|xA at VOL, VOH 

Description 

The Harris HCS74MS is a Radiation Hardened positive edge 
triggered flip-flop with set and reset. 

The HCS74MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS74MS is supplied In a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Truth Table 


OUTPUTS 


Q 



H 

H 

H 

H 

H 

H 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 


1 • 

14 

—''-"-——I VCC 

2 

13 

" : ' "1 H2 

3 

12 

_ 1 u2 

4 

11 

_—-J CP2 

5 

10 

-1 S2 

6 

9 

-1 Q2 

7 

8 




Functional Diagram 

s 


NOTE: L = Logic Level Low, H = Logic Level High, X = Don’t Care 
= Transition from Low to High Level 
QO = The level of Q before the Indicated input conditions were 
established. 

* This configuration is non-stable, that is, it will not persist when set 
and reset inputs return to their inactive (High) level. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -y n-t a 
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Specifications HCS74MS 


Absolute Maximum Ratings 

Supply Voltage.-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input. ±10mA 

DC Drain Current, Any One Output. . .±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG)..-65°C to +150°C 

Lead Temperature (Soldering 10sec)...+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification..Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings' may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditioris for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage... 44.5V to 4-5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).lOOnsA/ Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to 4-125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETERS 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

4-25°C 

- 

20 

pA 



2,3 

4-125°C, -55°C 

- 

400 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V. VIL = 0V 

1 

4-25°C 

4.8 

- 

mA 


2,3 

4-125°C,-55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

4-25°C 

Ba 

• 

mA 


2,3 

4-125®C,-55°C 

-4.0 

• 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 

1.2,3 

4-25°C, 4-125°C, -55°C 

- 

0.1 

■ 



VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

1,2,3 

4-25°C, 4-125°C, -55°C 

- 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

V 



VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

1,2,3 

4-25°C, 4-125°C, -55°C 

VCC 

-0.1 

■ 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

4-25°C 

- 

±0.5 

pA 


2,3 

4-125°C, -55°C 

- 

±5.0 


Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), (Note 2) 
VIL = 0.30(VCC) 

7, 8A, 8B 

4-25°C, 4-125°C, -55°C 

■ 

■ 

m 


NOTES; 

1. All voltages reference to device GND. 

2. For functional tests, VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


Reliability Information 

Thermal Impedance . Gja Gjc 

Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to 4-100°C.1W 

For Ta = 4-100°C to 4-125°C Derate Linearly at 13mW/°C 
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Specifications HCS74MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

CP to Q, Q 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C,-55°C 

2 

32 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 




10,11 

+125°C, -55°C 

2 

31 

ns 

StoQ 

TPLH 

VCC = 4.5V 

9 

+25®C 

2 

26 

ns 




10,11 

+125°C,-55°C 

2 

31 

ns 

StoQ 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C,-55°C 

2 

32 

ns 

RtoQ 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

24 

ns 

- - - -- 


-:- 

10,11 

+125°C,-55°C 

2 

29 

ns 

RtoQ 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 




10,11 

+125°C, -55°C 

2 

30 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25®C 

Typical 35 

pF 

1 

+125°C 

Typical 35 

PF 

Input Capacitance 

CIN 

VCC = Open, f=: 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C 

- 

22 

ns 

Max Operating 
Frequency 

FMAX 

VCC = 4.5V 

1 

+25°C 

- 

30 

MHz 

1 

+125°C 

- 

20 

MHz 

Data to CP Set-up 
Time 

TSU 

VCC = 4.5V 

1 

+25°C 

11 

- 

ns 

1 

+125°C 

12 

- 

ns 

Hold Time 

TH 

VCC = 4.5V 

1 

+25°C 

3 

- 

ns 

1 

-^■125°C 

3 

- 

ns 

Removal Time 
R.StoCP 

TREM 

VCC = 4.5V 

1 

+25°C 

5 

- 

ns 

1 

+125°C 

6 

- 

ns 

Pulse Width R, S 

TW 

VCC = 4.5V 

1 

+25°C 

14 

- 

ns 

1 

+125°C 

16 

- 

ns 

Pulse Width CP 

TW 

VCC = 4.5V 

1 

+25°C 

14 

- 

ns 

1 

+125°C 

16 

- 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 




















































































































































































Specifications HCS74MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE.CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOL = 50pA 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

Input Leakage Current 

IIN 

VCC = 5.5V. VIN = VCC or GND 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

CP to Q, Q 

TPHL 

VCC = 4.5V 


TPLH 

VCC = 4.5V 


TPLH 

VCC = 4.5V 

StoQ 

TPHL 

VCC = 4.5V 

RtoQ 

TPHL 

VCC = 4.5V 

RtoQ 

TPLH 

VCC = 4.5V 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns. VIL = GND, VIH = VCC. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

6pA 

lOUlOH 

5 

-15% of 0 Hour 




CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


METHOD GROUP A SUBGROUPS 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9, Deltas 


READ AND RECORD 


ICC, lOiyH 


ICC, lOL/H 


ICC, loiyH 
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Specifications HCS74MS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Interim Test ni (Postburn-ln) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,-9, Deltas 

Final Test 

100%/5004 

2,3,8A, 8B, 10,11 

Group A (Note 1) 

Sample/5005 

1,2,3, 7, 8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 1 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


READ AND RECORD 


ICC, lOL/H 



NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

— 

TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRERAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 




NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


GROUND 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


5,6,8,91 1-4,7,10-13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


5, 6,8,9 


1/2 VCC = 3V ± 0.5V VCC = 6V ± 0.5V 



1,2,3,4,10,11,12, 
13,14 


1,4, 10, 13, 14 



NOTES: 

1. Each pin except VCC and GND will have a resistor of lOKH ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of IKO ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


5, 6, 8, 9 



VCC = 5V ± 0.5V 


1 -4,10-14 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCS74MS 


AC Timing Diagrams and AC Load Circuit 


CL = 50pF 
RL = SOOil 



AC VOLTAGE LEVELS 


PARAMETER 

HCS 

UNITS 

vcc 

4.50 

V 

VIH 

4.50 

V 

VS 

2.25 

V 

VIL 

0 

V 

GND 

0 

V 


Pulse Width, Setup, Hold Timing Diagram Positive Edge Trigger 



CP INPUT 
VIH 


TH = Hold Time 
TSU = Setup Time 
TW = Pulse Width 



CL = 50pF 
RL = soon 


PULSE WIDTH, SETUP, HOLD VOLTAGE LEVELS 
\RAMETER \ HCS UNITS 


PARAMETER 

HCS 

VCC 

4.50 

VIH 

4.50 

VS 

2.25 

VIL 

0 

GND 

0 
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HCS74MS 


Die Characteristics 

DIE DIMENSIONS: 

89 X 88 mils 
2.25 X 2.24mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SlOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE: 

100pm xlOOum 
4x4 mils 

Metailization Mask Layout 


HCS74MS 




























































































SEMICONDUCTOR 


HCTS74MS 


December 1992 


Radiation Hardened Dual-D 
Flip-Flop with Set and Reset 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Rate 2x10'^ Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Mln 

• Input Current Levels li < 5|iA at VOL, VOH 

Description 

The Harris HCTS74MS is a Radiation Hardened positive 
edge triggered flip-flop with set and reset. 

The HCTS74MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS74MS is supplied In a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Truth Table 


INPUTS 







H 

H 

H 

H 

H 

H 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE CDiP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Functional Diagram 

s 


NOTE: L = Logic Level Low, H = Logic Level High, X = Don’t Care 
-/~ = Transition from Low to High Level 
QO = The level of Q before the indicated input conditions were 
established. 

* This configuration Is non-stable, that Is, it will not persist when set 
and reset inputs return to their inactive (High) level. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 oo-i 



File Number 2143.1 
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Specifications HCTS74MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input...±10mA Weld Seal Flat Pack. 64°CAA/ 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150®C For Xa = +100°C to +125°C.Derate Linearly at 13mW/®C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.;...Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC)...+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (T^).-55°C to +125°C Input High Voltage (VIH)..VCC/2 to VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF) .. 10OnsA/ Max. 


TABLET. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


GROUP 
A SUB¬ 
GROUPS 


VCC 

= 5.5V, 


VIN = 

: VCC or GND 

VCC 

= 4.5V, VI H = 

4.5V, 

VOUT = 0.4V, VIL = 

= 0V 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = VCC -0.4V, 

VIL = 

OV 


VCC 

= 4.5V, VIH = 

2.25V, 

IOL = 

:50pA, VIL=:I 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOL = 

:50mA, VIL = i 

0.8V 

VCC 

= 4.5V, VIH = 

2.25V, 

IOH = 

= -50pA, VIL = 

:0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOH = 

= -50pA, VIL = 

:0.8V 

VCC 

= 5.5V, VIN=: 

VCC or 

GND 



VCC 

= 4.5V, VIH = 

2.25V, 

VIL = 

0.8V (Note 2) 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125®C, -55°C 


+25°C 


+125°C, -55°C 


+25®C 


+125°C, -55°C 


+25®C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


LIMITS 


MIN 



1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 

3. Force/Measure functions may be interchanged. 
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Specifications HCTS74MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

CP to 0,0 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

31 

ns 




10,11 

+125°C, -55°C 

2 

37 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C, -55°C 

2 

31 

ns 

StoQ 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

21 

ns 




10, 11 

+125°C,-55°C 

2 

24 

ns 

StoQ 

TPHL 

VCC = 4.5V 

CO 

+25°C 

2 

33 

ns 




10, 11 

+125°C, -55°C 

2 

38 

ns 

RtoQ 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

35 

ns 




10, 11 

+125°C, -55°C 

2 

40 

ns 

RtoQ 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 




10,11 

+125°C, -55°C 

2 

34 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 35 

PF 

1 

+125°C 

Typical 35 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C 

- 

22 

ns 

Max Operating 
Frequency 

FMAX 

VCC = 4.5V 

1 

+25°C 

- 

25 

MHz 

1 

+125°C 

- 

16 

MHz 

Data to CP Set-up 
Time 

TSU 

VCC = 4.5V 

1 

+25°C 

11 

- 

ns 

1 

+125°C 

12 

- 

ns 

Hold Time 

TH 

VCC = 4.5V 

1 

+25°C 

3 


ns 

1 

+125°C 

3 


ns 

Removal Time 
as to CP 

TREM 

VCC = 4.5V 

1 

+25°C 

5 


ns 

1 

+125°C 

6 


ns 


TW 

VCC = 4.5V 

1 

+25°C 

14 


ns 

1 

+125°C 

16 

- 

ns 

Pulse Width CP 

TW 

VCC = 4.5V 

1 

+25°C 

14 

- 

ns 

1 

+125°C 

_ 1 

16 

- 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications HCTS74MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voitage Low 


Output Voltage High 


SYMBOL 


ICC 


lOL 



(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOL = 50pA 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V, . 
VIL = 0.8Vat200KRAD,‘ 

VIL = 0.3V at 1M RAD (Note 3) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1M RAD 
LIMITS 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS^+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

6pA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD GROUP A SUBGROUPS 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7, 9, Deltas 


100%/5004 1,7,9 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC,IOLyH 
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Specifications HCTS74MS 

TABLES. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD ' 

PDA 

100%/5004 

1,7, 9, Deltas 


Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 


Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7, 8A, 8B.9,10,11, Deltas 

Subgroups 1, 2, 3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2,3, 7, 8A, 8B, 9, 10, 11 



NOTE: 

1. Alternate Group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1.7,9 

Table 4 ‘ 

1.9 

Table 4 (Notel) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V ± 
0.5V 

VCC = 6V ± 0.5V 

OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN 1 TEST CONNECTIONS 

5, 6, 8, 9 

1,2, 3, 4, 7,10, 11, 12, 13 


14 



STATIC BURN-IN II TEST CONNECTIONS | 

5, 6, 8, 9 

7 


1,2, 3, 4,10,11,12,13,14 



DYNAMIC BURN-IN TEST CONNECTIONS 

- 

7 

5, 6, 8, 9 

1,4, 10, 13, 14 

3, 11 

2, 12 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KH ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of IKQ ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V ± 0.5V 

5, 6, 8, 9 

7 

1,2,3, 4,10,11,12,13, 14 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS74MS 



Pulse Width, Setup, Hold Timing Diagram Positive Edge Trigger 



TH = HOLD TIME 
TSU = SETUP TIME 
TW= PULSE WIDTH 


* VOLTAGE LEVELS 


PARAMETER 

HOTS 


vcc 

4.50 


VIH 

3.00 


VS 

1.30 


VIL 

0 


GND 

0 





















HCTS74IVIS 


Die Characteristics 

DIE DIMENSIONS: 

89 X 88 mils 
2.25 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

100pm X 100pm 
4 mils X 4 mils 

Metaiiization Mask Layout 

HCTS74MS 

I D1 rT VCC 

(2) (1) (14) 
































































































SEMICONDUCTOR 


HCTS75MS 


December 1992 


Radiation Hardened 
Dual 2-Bit Bistable Transparent Latch 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range.-55®C to +125®C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voltage Range . .......... 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



Description 

The Harris HCTS75MS is a Radiation Hardened dual 2-bit 
bistable transparent latch. Each ofjhe two latches are coi> 
trolled by a separate enable input (E) which are active low. E 
low latches the output state. 

The HCTS75MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS75MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Truth Tabie 


16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 *7 ooq 
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Specifications HCTS75MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W ^2°C/\N 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 


(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100®C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As wiUi all semiconductors, stress listed under “Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at VCC = 4.5V (TR, TF) ... lOOnsA/ Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current 
(Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage 
Current 


Noise Immunity 
Functional Test 



(NOTE 1) 
CONDITIONS 


ICC 

VCC = 5.5V, 

VIN = VCC or GND 

lOL 

VCC = VIH = 4.5V, 
VOUT=:0.4V, VIL=0V 

lOH 

VCC = VIH = 4.5V, VOUT=: 
VCC-0.4V, VIL = 0V 

VOL 

VCC = 5.5V, VIH = 2.75V, 
VIL = 0.8V, IOL = 50nA 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V, IOL = 50nA 

VOH 

VCC = 5.5V, VIH = 2.75V, 
VIL = 0.8V, IOH = -50pA 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V, IOH = -50nA 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

FN 

VCC = 4.5V, VIH = 2,25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25®C, +125°C, 
55°C 


+25°C, +125°C, 
55°C 


+25°C, +125°C, 
55°C 


+25°C, +125°C, 
55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, - 
55°C 



\lA 


pA 


mA 


mA 


mA 


mA 


V 



NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “T, and VO ^ 0.5V is recognized as a logic “0". 


7-229 


LOGIC 









































































































Specifications HCTS75MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 
DtoQ 

TPLH 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

9 

+25°C 

2 

19 

ns 

10,11 

+125°C, -55°C 

2 

24 

ns 

TPHL 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

9 

+25°C 

2 

27 

ns 

10.11 

+125°C, -55°C 

2 

35 

ns 

Prop^ation Delay 
DtoQ 

TPLH 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

9 

+25°C 

2 

23 

ns 

10,11 

+125°C, -55°C 

2 

29 

ns 

TPHL 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

9 

+25°C 

2 

19 

ns 

10,11 

+125°C,-55°C 

2 

22 

ns 

Propagation Delay 
EtoQ 

TPLH 

VCC = 4.5V. VIH = 3.0V, 

9 

+25°C 

2 

21 

ns 

VIL = 0V - 

10,11 

+125°C.-55°C 

2 

25 

ns 

TPHL 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

9 

+25°C 

2 

28 

ns 

10,11 

+125°C,-55°C 

2 

34 

ns 

Prop^ation Delay 
EtoQ 

TPLH 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

9 

+25°C 

2 

24 

ns 

10,11 

+125®C,-55°C 

2 

29 

ns 

TPHL 

VCC = 4.5V, VIH = 3.0V, 

VIL = OV 

9 

+2S°C 

2 

20 

ns 

10,11 

+125°C,-55°C 

2 

23 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. Measurements made with RL = 5000, CL = 50pF, Input TR = TF = 3ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 24 

PF 



1 

+125°C 

Typical 34 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25‘’C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Pulse Width Time 

TW 

VCC = 4.5V, VIH = 4.5V, 

VIL = O.OV 

1 

+25°C 

- 

16 

ns 



1 

+125°C 

- 

24 

ns 

Setup Time 

TSU 

VCC = 4.5V, VIH = 4.5V, 

VIL = O.OV 

1 

+25°C 

- 

12 

ns 



1 

+125°C 

- 

18 

ns 

Hold Time 

TH 

VCC = 4.5V, VIH = 4.5V, 

VIL = O.OV 

1 

+25°C 

- 

12 

ns 



1 

+125°C 

- 

18 

ns 

Output Transition 
Time 

TTHL, 

TTLH 

VCC = 4.5V, VIH = 4.5V, 

VIL = O.OV 

1 

+25°C 


15 

ns 

1 

+125°C 


22 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications HCTS75MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

TEMPER¬ 

ATURE 

200K RAD LIMITS 

1MEG RAD LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Supply Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

+25°C 


0.4 

' 

1.5 

mA 

Output Current (Sink) 

lOL 

VCC = VIH = 4.5V, 

VOUT = 0.4V, V1L = 0V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = VIH = 4.5V. 

VOUT = VCC-0.4V, 

V1L = 0V 

+25°C 

-4.0 

■ 

-4.0 

■ 

mA 

Output Voltage Low 

VOL 

VCC = 5.5V. 

VIH = 2.75V. 

V1L= 0.8V at 200k RAD, 
0.3V at 1M RAD 
lOL = 50pA 

+25°C 


0.1 


0.1 

V 

VCC = 4.5V, 

VIH = 2.25V, 

VIL = 0.8V at 200k RAD, 
0.3V at 1M RAD, 
lOL = 50pA 

+25°C 


0.1 


0.1 

V 

Output Voltage High 

VOH 

VCC = 5.5V, 

VIH = 2.75V, 

VIL = 0.8Vat 200k RAD. 
0.3V at 1M RAD. 
lOH = -50pA 

+25°C 

VCC -0.1 


VCC -0.1 


V 

VCC = 4.5V, 

VIH = 2.25V, 

VIL = 0.8V at 200k RAD, 
0.3V at 1M RAD 
lOH = -50pA 

+25°C 

VCC -0.1 


VCC -0.1 

■ 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC 
or GND 

+25®C 

-5 

-t-5 

-5 

-»-5 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 2.25V, 

VIL = 0.8V at 200k RAD, 
0.3V at 1M RAD (Note 3) 

+25°C 






Propagation Delay 
DtoQ 

TPHL 

VCC = 4.5V, 

VIH = 3.0V, VILKOV 

+25°C 

2 

35 

2 

TBD 

ns 

TPLH 

VCC = 4.5V, 

VIH = 3.0V, VIL = 0V 

+25°C 

2 

24 

2 

TBD 

ns 

Propagation Delay 
DtoQ 

TPHL 

VCC = 4.5V, 

VIH = 3.0V, VIL = 0V 

+25°C 

2 

22 

2 

TBD 

ns 

TPLH 

VCC = 4.5V, 

VIH = 3.0V, V1L = 0V 

+25°C 

2 

29 

2 

TBD 

ns 

Propagation Delay 
EtoQ 

TPHL 

VCC = 4.5V, 

VIH = 3.0V, VIL = 0V 

+25'^C 

2 

34 

2 

TBD 

ns 

TPLH 

VCC = 4.5V, 

VIH = 3.0V, VIL = 0V 

+25°C 

2 

25 

2 

TBD 

ns 

Prop^atlon Delay 
EtoQ 

TPHL 

VCC = 4.5V, 

VIH = 3.0V, VIL = 0V 

+25°C 

2 

23 

2 

TBD 

ns 

TPLH 

VCC = 4.5V, 

VIH = 3.0V, VIL = 0V 

+25°C 

2 

29 

2 

TBD 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO > 4.0V Is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 
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Specifications HCTS75MS 


TABLE 5. BURN-IN AND OPERATING LIFE DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

±6)xA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


InterimTest II (Postburn-ln) 


PDA 


Interim Test ni (Postbum-In) 


PDA_ 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1.7,9 

100%/5004 

1,7, 9, Deltas 

‘ 100%/5004 

1,7,9 


1,7,9, Deltas 

100%/5004 

2, 3, 8A, 8B, 10, 11 

Sample/5005 

1,2, 3, 7,8A, 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2, 3,7, 8A, 8B, 9, 10,11 


READ AND RECORD 


ICC, loiyH 


ICC, lOUH 


ICC, loiyH 


Group D 


NOTE: 

1. Alternate group A inspection in accordance with method 5005 of MIL-STD-883 may be exercised. 





CONFORMANCE 

GROUPS 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 7. TOTAL DOSE IRRADIATION 


_ TEST 

METHOD ' PRE RAD I POST RAD 


1,7,9 Table 4 


READ AND RECORD 


PRE RAD POST RAD 


Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


1, 8, 9,10,11,14,15,16 2, 3,4, 6, 7,12,13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


1,8, 9,10,11,14,15,16 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


VCC = 6V±0.5V 


2, 3,4, 5, 6,7, 13 


NOTES: 

.1. Each pin except VCC and GND will have a resistor of lOKii ± 5% for static burn-in 
2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 


OSCILLATOR 


50kHz ^ 25kHz 


12 

1,8, 9,10,11,14,15,16 

5 

4,13 

2, 3, 6, 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN GROUND 


1,8,9,10,11,14,-15,16 12 


VCC = 5V ± 0.5V 


2,3,4,5,6,7,13 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. Group 
E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 
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HCTS75MS 


Propagation Delay Timing Diagram and Load Circuit 




Transition Timing Diagram 


80 % 80 %- 

OUTPUT 


VOLTAGE LEVELS 

PARAMETER 

HCTS 

VCC 

450 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 


Pulse Width, Setup, Hold Timing Diagram and Load Circuit 




TH = Hold Time 
TSU = Setup Time 
TW = Pulse Width 


PARAMETER 

VCC _ 

_VIH_ 

VS _ 

VIL _ 

GND 


VOLTAGE LEVELS ' 
HOTS 

_450_" 

_450_ 

_Z25_ 

_ 0 

0 


Pulse Width, Setup, Hold Timing Diagram Negative Edge Trigger and Load Circuit 



INPUT CP 
VIH- 



TH = Hold Time 
TSU = Setup Time 
TW = Pulse Width 


PARAMETER 

VCC _ 

VIH _ 

VS _ 

VIL _ 

GND 


VOLTAGE LEVELS 
HCTS 

_ 4^0 _ 

_450_ 

_ 2^5 _ 

_ 0 _ 

0 
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Die Characteristics 

DIE DIMENSIONS: 

89x88 mils 
2.25 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA± IkA 

GLASSIVATION: 

Type: Si02 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm2 

BOND PAD SIZE: 

100pm x100|im 
4x4 mils 


Metaiiization Mask Layout 


































































































SEMICONDUCTOR 


HCTS85MS 


December 1992 


Radiation Hardened 
4-Bit Magnitude Comparator 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Puise 

• Cosmic Ray Upset Rate <2x10'® Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs.10 LSTTL Loads 

• Military Temperature Range.-55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- VILz: 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5iiA at VOL, VOH 

Description 

The Harris HCTS85MS is a Radiation Hardened 4-bit high 
speed magnitude comparator. This device compares two 
binary, BCD, or other monotonic codes and presents the 
three possible magnitude results at the outputs (A>B, A<B, 
and A=B). The 4-bit input words are weighted (AO to A3 and 
BO to B3), where A3 and B3 are the most significant bits. 
The HCTS85MS is expandable without external gating, both 
serial and parallel operation. 

The HCTS85MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family 
with TTL input compatibility. 

The HCTS85MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Llne 
Package (D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 


(A=B)1N L3 
(A>B)IN [T 
(A<B)OUT [¥ 
(A=B)OUT [e 
(A>B)OUT [7 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 


(A<B)IN 

(A=B)IN 

(A>B}IN 

(A<B)OUT 

(A=B)OUT 

(A>B)OUT 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r ooc 
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HCTS85MS 


Truth Table 


1 COMPARING INPUTS 

CASCADING INPUTS 

OUTPUTS 

A3, B3 

A2, B2 

A1,B1 

AO, BO 

A>B 

A<B 

A=B 

A>B 

A<B 

A=B 

A3>B3 

X 

X 

X 

X 

X 

X 

H 

L 

L 

A3<B3 

X 

X 

X 

X 

X 

X 

L 

H 

L 

A3=B3 

A2>B2 

X 

X 

X 

X 

X 

H 

L 

L 

A3=B3 

A2<B2 

X 

X 

X 

X 

X 

L 

H 

L 

A3=B3 

A2=B2 

A1>B1 

X 

X 

X 

X 

H 

L 

L 

A3=B3 

A2=B2 

A1<B1 

X 

X 

X 

X 

L 

H 

L 

A3=B3 

A2=B2 

A1=B1 

A0>B0 

X 

X 

X 

H 

L 

L 

A3=B3 

A2=B2 

A1=B1 

A0<B0 

X 

X 

X 

L 

H 

L 

A3=B3 

A2=B2 

A1=B1 

A0=B0 

H 

L 

L 

H 

L 

L 

A3=B3 

A2=B2 

A1=B1 

A0=B0 

L 

H 

L 

L 

H 

L 

A3=B3 

A2=B2 

ai=bT 

A0=B0 

L 

L 

H 

L 

L 

H 

A3=B3 

A2=B2 

A1=B1 

A0=B0 

X 

X 

H 

L 

L 

H 

A3=B3 

A2=B2 

A1=B1 

A0=B0 

H 

H 

L 

L 

L 

L 

A3=B3 

A2=B2 

A1=B1 

A0=B0 

L 

L 

L 

H 

H 

L 


NOTE: L = Logic Level Low, H = Logic Level High, x = Immaterial 


Single Device 
OR 

Series Cascading 


Parallel Cascading 









Specifications HCTS85MS 


Absolute Maximum Ratings Reiiability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 0ja Ojc 

Input Voltage Range. All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°CA/V 

DC Drain Current, Any One Output..±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.. 1W 

Storage Temperature Range (TSTG).-65®C to +150®C For T^ = +100°C to +125°C.Derate Linearly at 13mW/®C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).44.5V to 4-5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (Ta) ..-55°C to 4-125°C Input High Voltage (VIH)... 2.0V to VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF)_ 500ns Max. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

Output Current 
(Source) 

lOH 

VCC 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 
VILKOV 

Output Voltage Low 

VOL 

VCC = 4.5V. VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V. 
lOH = -50pA, VIL = 0.8V 

input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


4-25°C 


4-125°C, -55°C 


4-25°C 


4-125°C. -55°C 


4-25°C 


4-125°C, -55°C 


4-25°C, 4-125°C, -55°C 


4-25°C, 4-125°C, -55°C 


4-25°C, 4-125°C, -55°C 


4-25°C, 4-125°C, -55°C 



+25°C 

-0.5 

4-0.5 

pA 

4-125°C,-55°C 

-5.0 

4-5.0 

pA 


7, 8A, 8B 4-25°C,4-125°C,-55°C 


NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 
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Specifications HCTS85MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

An to (A>B)OUT 

TPHL, 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

36 

ns 

10,11 

+125°C,-55°C 

2 

43 

ns 

Bn to (A>B)OUT 

TPHL, 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

57 

ns 

10,11 

+125°C,-55°C 

2 

66 

ns 

An, Bn to (A<B)OUT 

TPHL, 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

45 

ns 

10,11 

+125^0,-55®C 

2 

51 

ns 

An, Bn to (A=B)OUT 

TPHL, 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

42 

ns 

10,11 

+125°C, -55°C 

2 

50 

ns 

An, Bn to (A>B)OUT 

TPHL, 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 

10,11 

+125°C, -55°C 

2 

35 

ns 

(A>B)IN to 
(A>B)OUT 

TPHL, 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

34 

ns 

10,11 

+125°C, -55°C 

2 

39 

ns 

(A=B)IN to 
(A=B)OUT 

TPHL, 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 

10, 11 

+125°C, -55®C 

2 

37 

ns 

(A<B)IN to 
(A<B)OUT 

TPHL, 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 

10, 11 

+125°C, -55°C 

2 

35 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 26 

PF 



1 

+125°C,-55°C 

Typical 61 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C, -55°C 

- 

10 

pF 

Output Transition 
Time 

TTHL, 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C, -55°C 

- 

22 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 






























































































































































Specifications HCTS85MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 



(NOTES 1,2) 
CONDITIONS 



200KRAD I 1MRAD 

LIMITS I LIMITS 



Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voitage Low 


ICC VCC = 5.5V, VIN = VCC or GND +25‘'C 


iOL VCC = 4.5V, ViN = VCC or GND, +25°C 

VOUT = 0.4V 


lOH VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VOL VCC = 4.5V and 5.5V, VIH = VCC/ +25°C 
2, VIL = 0.8V at 200K RAD, 

VIL = 0.3V atIMRAD, 

IOL = 50pA 


Output Voltage High VOH VCC = 4.5V and 5.5V, VIH = VCC/ +25°C 

2, VIL = 0.8V at200K RAD, 

VIL = 0.3 V at 1MRAD, 
lOH = -50pA 


Input Leakage Current IIN VCC = 5.5V, VIN = VCC or GND +25'’C 


+25°C 


Noise Immunity 
Functional Test 


An to (A>B)OUT 


Bn to (A>B)OUT 


FN VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V atIMRAD (Note 3) 


TPHL, VCC = 4.5V 
TPLH 


TPHL, VCC = 4.5V 
TPLH 


An, Bn to (A<B)OUT TPHL, VCC = 4.5V 
TPLH 


An, Bn to (A=B)OUT TPHL, VCC = 4.5V 
TPLH 


(A<B)IN to (A<B)OUT TPHL, VCC = 4.5V 
TPLH 


(A>B)IN to (A>B)OUT TPHL, VCC = 4.5V 
TPLH 


(A=B)IN to (A=B)OUT TPHL, VCC = 4.5V 
TPLH 



+5 I ^A 


82 ns 


48 ns 


63 ns 


62 ns 


43 ns 


48 ns 


41 I ns 


1. Ail voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 
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Specifications HCTS85MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test II (Postburn-ln) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Interim Test ni (Postburn-ln) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Final Test 

r00%/5004 

2,3, 8A, 8B, 10,11 

Group A (Note 1) 

Sample/5005 

1.2, 3, 7,8A,8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D- i 

Sample/5005 

1,2,3,7,8A.8B,9,10,11 


READ AND RECORD 


ICC, loiyH 


ICC, loiyH 


ICC, loiyH 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100%‘Go/No-Go. 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 

METHOD PRE RAD I POST RAD 


1,7,9 


READ AND RECORD 


PRE RAD POST RAD 


Table 4 (Note 1) 




GROUND 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


1 -4,8-15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5V VCC=:6V± 0.5V 


OSCILLATOR 


DYNAMIC BURN-IN TEST CONDITIONS (Note 2) 


1,8,10, 11,13 

5, 6, 

7 

2, 3, 4, 16 

12, 15 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10Kn± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 1KO ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V ± 0.5V 

5,6, 

7, 

8 

1-4,9-16 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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Die Characteristics 

DIE DIMENSIONS: 

100x100 mils 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

Type: Si02 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm2 

BOND PAD SIZE: 

100pm x lOOjim _ 

4 mils X 4 mils 

Metallization Mask Layout 


(A<B)IN 

( 2 ) 


(A=B)IN(3) 


(A>B)IN(4) 


(A<B)OUT(5) 


(A=B)OUT(6) 



(7) 

(A>B)OUT 


( 8 ) 

GNO 




























































SEMICONDUCTOR 


HCS86MS 


December 1992 


Radiation Hardened 
Quad 2-Input Exclusive OR Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10“'° RAD(Si)/s 20ns Puise 

• Cosmic Ray Upset immunity < 2 x 10’° Errors/Gate Day 

fTyp) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30% of VCC Max 

- VIH = 70% of VCC Min 

• Input Current Levels li ^ 5iiA at VOL, VOH 

Description 

The Harris HCS86MS is a Radiation Hardened Quad 2-Input 
Exclusive OR Gate. A high on any one input exclusively will 
change the output to a High state. 

The HCS86MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family 
with either TTL or CMOS input compatibility. 

The HCS86MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Truth Tabie 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-183S, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-183S, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 




Functionai Diagram 


INPUTS 

OUTPUTS 

An 

Bn 

Yn 



(1,4, 9,12) 
An _ 

Bn - 

(2, 5,10,13) 


(3, 6, 8,11) 
— Yn 


NOTE: L = Logic Level Low, H = Logic level High 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 nAn 
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Specifications HCS86MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C....1W 

Storage Temperature Range (TSTG).-65°C to +150°C For \ = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec). +265°C 

Junction Temperature (TJ).+175°C 

ESD Classification. Class! 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Weld Seal DIG. 75°C/W 16 

Weld Seal Flat Pack. 64°C/W 12 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C.... 

For T/y = +100°C to +125°C Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL)..O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).10Ons/V Max Input High Voltage (VIH)..70% of VCC to VCC 

Operating Temperature Range (Ta) .-55°C to+125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


GROUP 
A SUB¬ 
GROUPS 


VCC 

= 5.5V, 


VIN = 

: VCC or GND 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT=r0.4V, VIL 

= 0V 

VCC 

=:4.5V, VIH = 

4.5V, 

VOUT = VCC -0.4V, 

VIL = 

OV 


VCC 

= 4.5V, VIH = 

3.15V, 

IOL = 

: 50nA, VIL = 

1.35V 

VCC 

= 5.5V, VIH = 

3.85V, 

IOL = 

:50pA, VIL = 

1.65V 

VCC 

= 4.5V, VIH = 

3.15V, 

IOH = 

= -50pA, VIL = 

:1.35V 

VCC 

= 5.5V, VIH = 

3.85V, 

IOH = 

= -50pA, VIL = 

:1.65V 

VCC 

= 5.5V, VIN = 

VCC or 

GND 



VCC 

= 4.5V, 


VIH = 

:0.70(VCC), (Note 2) 

VIL = 

0.30(VCC) 




2.3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125®C, -55®C 


+25°C, +125®C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 



NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO > 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


7-244 




































































































Specifications HCS86MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1. 2) 
CONDITIONS 

GROUP 

TEMPERATURE 

LIMITS 

UNITS 

A SUB¬ 
GROUPS 

MIN 

MAX 

Data to Input 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 

Data to Input 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 

NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500n, CL = 50pF, Input TR = 

TF = 3ns, VIL 

= GND, VIH = VCC. 



TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTE: 


CONDITIONS 


VCC = 5.0V. f= 1MHz 


VCC = Open, f = 1MHz 


LIMITS 


MIN MAX 


Typical 22 


Typical 36 


10 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS SYMBOL 


Quiescent Current 


Output Current (Sink) lOL 


Output Current 
(Source) 


Output Voltage Low VOL 


Output Voltage High VOH 


Input Leakage Current I IN 


(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
lOL = 50^A 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 
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Specifications HCS86MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

+25°C 

Data to Output 

TPHL 

VCC = 4.5V 

+25°C 


TPLH 

VCC = 4.5V 

+25°C 


200K RAO 
LIMITS 


1MRAD 

LIMITS 



2 

20 

2 

22 


2 

25 

2 

26 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO > 4.0V Is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3)iA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1,7, 9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100V5004 

2,3, 8A, 8B, 10,11 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9, 10,11 


READ AND RECORD 


ICC, loiyH 


ICC, lOL/H 


ICC, loiyH 





CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 
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Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: "11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE: 

100|im X lOOpm 
4x4 mils 


Metaiiization Mask Layout 























































































































































































































































SEMICONDUCTOR 


HCTS86MS 


December 1992 


Radiation Hardened 
Quad 2-Input Exclusive OR Gate 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels ii < 5pA at VOL, VOH 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



Description 

The Harris HCTS86MS is a Radiation Hardened Quad 
2-Input Exclusive OR Gate. A high on any one input exclu¬ 
sively will change the output to a High state. 

The HCTS86MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS86MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Truth Tabie 


14 PIN CERAMIC FLAT PACK 
MIL-STD-1835, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



Functional Diagram 


INPUTS 

OUTPUTS 


An 

Bn 

Yn 




Bn 

(2,5,10,13) 



Yn 

(3.6, 8,11) 


NOTE: L = Logic Level Low, H = Logic level High 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 ovi o 


File Number 2249.1 


LOGIC 
























Specifications HCTS86MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC)..-O.SV to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range, All Inputs....-0.5V to VCCi+0.5V Weld Seal DIG... 75°C/W 16°C/W 

DC Input Current, Any One Input..±10mA Weld Seal Flat Pack..... '64°CA/V 12°C/W 

DC Drain Current, Any One Output..... .±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C..1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C.. Derate Linearly at 13mW/°C 

Lead Temperature (Soldering tOsec).+265®C 

Junction Temperature (TJ).+175°C 

ESD Classification..Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage (VCC)...+4.5V to +5.5V Input Low Voltage (VIL)..O.OV to 0.8V 

Operating Temperature Range (Ta) ...-55°C to +125°C Input High Voltage (VIH).. .VCC/2 to VCC 

Input Rise and Fall Times at VCC = 4.5 (TR, TF).10OnsA/ Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE1) 

CONDITIONS 


GROUP 
A SUB¬ 
GROUPS 


VCC 

= 5.5V, 


VIN = 

VCC or GND 

VCC 

= 4.5V, VI H = 

4.5V, 

VOUT = 0.4V, VIL 

= 0V 

VCC 

=:4,5V, VI H = 

4.5V, 

VOUT = VCC-0.4V, 

VIL = 

OV 


VCC 

= 4.5V, VIH = 

2.25V, 

IOL = 

50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOL = 

50pA, VIL = 

0.8V 

VCC 

= 4.5V, VIH = 

2.25V, 

IOH = 

-50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOH = 

= -50nA, VIL = 

0.8V 

VCC 

= 5.5V, VIN = 

VCC or 

GND 



VCC 

= 4.5V, VIH = 

2.25V, 

VIL = 

0.8V (Note 2) 


2,3 


7, 8A. 8B 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125®C,-55°C , 


+25®C, +125®C, -55®C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25‘'C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


NOTES: 

1. All voltages reference to device GND. 

2. For functional tests VO 2:4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


LIMITS 


MIN 



MAX UNITS 


10 


pA 


pA 


mA 


mA 


mA 


mA 
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Specifications HCTSSGMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 

CONDITIONS 

GROUP 

TEMPERATURE 

LIMITS 

UNITS 

A SUB¬ 
GROUPS 

MIN 

MAX 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 



10,11 

+125°C,-55°C 

2 

22 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTES: 


CONDITIONS 


VCC = 5.0V,f= 1MHz 


VCC = Open,f=1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS SYMBOL 


Quiescent Current 


Output Current (Sink) I lOL 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High VOH 



Input Leakage Current IIN 


Noise Immunity FN 

Functional Test 


(NOTES 1,2) 

TEMP- 

CONDITIONS 

ERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND. 
VOUT = VCC-0.4V 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = VCC/2. VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 

IOL = 50pA 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 

-i-25°C 

VCC = 5.5V. VIN = VCC or GND 

+25°C 

VCC = 4.5V. VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V atIMRAD (Note 3) 

+25°C 


200K RAD 
LIMITS 


1M RAD 
LIMITS 
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Specifications HCTS86MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

22 

2 

26 

ns 


NOTES: 

1. Ail voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0*. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Testll (Postbum-In) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


READ AND RECORD 


ICC.IOL/H 


ICC, lOL/H 


ICC, lOL/H 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD GROUP A SUBGROUPS 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9, Deltas 


100%/5004 1,7,9 


100%/5004 1,7, 9, Deltas 


100%/5004 2,3, 8A, 8B, 10, 11 


Sample/5005 1,2,3,7, 8A, 8B, 9,10,11 


Sample/5005 1,2,3,7,8A,8B,9,10,11, Deltas Subgroups 1,2,3,9,10,11 


Sample/5005 1,7,9 


Sample/5005; 1,2,3, 7, 8A, 8B, 9,10,11 



Group D 


NOTE: 

1. Alternate group A testing in accordance with method 5005 of MIL-STD-883 may be excercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: , 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


PRE RAD 


1.9 


POST RAD 


Table 4 (Note 1) 
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Specifications HCTS86MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V ± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


3,6,8,11 1,2,4,5,7,9,10, 

12,13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3, 6, 8,11 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


3, 6. 8,11 


VCC = 5V± 0.5V 


1,2, 4, 5, 9,10,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for Irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 


AC Load Circuit 

OUT - 



CLsSOpF 
RL a soon 
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HCTS86MS 


Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2.20x2.24 (mm) 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 1 1kA ± IkA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND RAD SIZE: 

100pm X 100pm 
4 mils X 4 mils 

Metailization Mask Layout 

HCTS86MS 


A1 VCC B4 

(1) (14) (13) 




















































































































































































































































SEMICONDUCTOR 


HCTS93MS 


December 1992 


Radiation Hardened 
4-Bit Binary Ripple Counter 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Rate 2 x 10‘® Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Miiitary Temperature Range ...-55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage^ Range ;..4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5^A at VOL, VOH 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



Description 

The Harris HCTS93MS is a Radiation Hardened 4-bit binary 
ripple counter consisting of four master-slave flip-flops 
internally connected to provide a divide-by-two and a divide- 
by-eight section. Each section has a separate clock input. 

The HCTS93MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS93MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


14 PIN CERAMIC FLAT PACK 
MIL-STD-1835, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ ___ 


File Number 3060 


LOGIC 









HCTS93MS 
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Specifications HCTS93MS 


Absolute Maximum Ratings 

Supply Voltage (VCC).-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output.±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG)..-65°C to +150°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Ciass 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range .-55°C to +125°C Input High Voltage (VIH)..VCC/2 to VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF) ... lOOnsA/ Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETERS 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

20 

pA 



2,3 

+125°C, -55°C 

- 

400 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

+25°C 

4.8 

- 

mA 


2,3 

+125°C, -55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV 

1 

+25°C 

-4.8 

- 

mA 


2,3 

+125°C, -55°C 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 

1.2,3 

+25°C, +125°C. -55°C 

- 

0.1 

V 



VCC = 5.5V, VIH = 2.75V. 
IOL = 50nA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V. 
lOH = -50pA. VIL = 0.8V 

1.2.3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

V 



VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

V 

input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

-0.5 

+0.5 

pA 


2,3 

+125°C,-55°C 

-5.0 

+5.0 

pA 

Noise immunity 
Functional Test 

FN 

VCC = 4.5V, VIH-2.25V, 
VIL = 0.8V (Note 2) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

- 

- 

- 


NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


Reliability Information 

Thermal Impedance. 0ja Ojc 

Weld Seal Die. 75°C/W 16°C/W 

Weld Seal Flat Pack... 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.1W 

For Ta = +100°C to +125°C..Derate Linearly at 13mW/°C 
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Specifications HCTS93MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

C^toQO 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 




10,11 

+125°C,-55°C 

2 

39 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C, -55°C 

2 

33 

ns 

^ to 01 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 




10,11 

+125°C, -55°C 

2 

39 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C, -55°C 

2 

33 

ns 

^toQ2 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

39 

ns 



- - - 

10,11 

+125°G,-55°G 

2 

47 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 




10,11 

+125°C,-55°C 

2 

39 

ns 

cm to 03 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

42 

ns 




10,11 

+125°C, -55°C 

2 

51 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

36 

ns 




10,11 

+125°C,-55°C 

2 1 

44 

ns 

MRn to On 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

33 

ns 




10,11 

+125°C,-55°C 

2 

40 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Transition 
Time 

TTHL, 

TTLH 

Max Clock 

Frequency 

FMAX 

Pulse Width 

CPI 

TW 

Reset Pulse Width 

TW 

Reset Removal 

Time 

TREM 


CONDITIONS 


VCC = 5.0V,f= 1MHz 


VCC = Open,f=1MHz 


VCC = 4.5V, VIH = 4.5V, 
VIL = O.OV 


VCC = 4.5V, VIH = 4.5V, 
VIL = O.OV 


VCC = 4.5V, VIH = 4.5V, 
VIL = O.OV 


VCC = 4.5V, VIH = 4.5V, 
VIL = O.OV 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


LIMITS 


MIN MAX 


Typical 26 


Typical 66 


10 


NOTES: 

1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 





































































































































































































Specifications HCTS93MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


SYMBOL 


ICC 


lOL 



MRn to On 




(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8V at200K RAD, 

VIL = 0.3V atIMRAD, 

IOL = 50pA 


VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8V at200K RAD, 

VIL = 0.3V atIMRAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200KRAD, 

VIL = 0.3V atIMRAD (Note 3) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 


MIN 

MAX 

MIN 

MAX 

UNITS 

- 

0.4 

- 

1.5 

mA 

4.0 

- 

4.0 

- 

mA 

-4.0 

. 

-4.0 

. 

mA 



+25°C 

-5 

+5 

-5 

+5 

+25°C 

4.0 

0.5 

4.0 

0.5 


+25°C 

2 

39 

2 

49 

+25°C 

2 

33 

2 

42 

+25°C 

2 

39 

2 

49 

+25°C 

2 

33 

2 

42 

+25°C 

2 

47 

2 

59 

+25°C 

2 

39 

2 

49 

+25°C 

2 

51 

2 

64 

+25°C 

2 

44 

2 

55 

+25°C 

2 

40 

2 

50 
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Specifications HCTS93MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1.7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1.7,9 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Interim Test ni (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Rnal Test 

100%/5004 

2,3,8A,8B, 10.11 

Group A (Note 1) 

Sample/5005 

1,2,3, 7, 8A. 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 

Sample/5005 

1,2, 3,7,8A, 8B, 9,10,11 


READ AND RECORD 


ICC, loiyH 


ICC, \OUH 


ICC,IOLyH 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of Mil-Std-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN Test Which will be performed 100% go/no-go 


POST RAD 


Table 4 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V± 0.5V 


OSCILLATOR 


1,2,3,10,14 



STATIC I BURN-IN (Note 1) 


4,6,7, 8, 9,11,12,13 


STATIC II BURN-IN (Note 1) 


4,6,7,8,9,11,12,13 


DYNAMIC BURN-IN (Note 2) 


4, 6,7,13 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOKfl ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 


2,3,10 

8,9,11, 12 

5 

14 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V± 0.5V 

4, 6,7,8,9,11,12,13 

10 

1,2, 3, 5, 14 



NOTE: Each pin except VCC and GND will have a resistor of 47KQ ± 5% for irradiation testing. Group E, 
Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS93MS 



Pulse Width, Removal Timing Diagram Negative Edge Trigger and Load Circuit 

OUT - f- .... i - TEST 


INPUT CP 
VIH- 



INPUT MR 
VIH- 


CL s 50pF 
RL = soon 


AC VOLTAGE LEVELS 


TREM = Removal Time 
TW = Pulse Width 


PARAMETER 

HCTS 

VCC 

4.5 

VIH 

3.0 

VS 

1.3 

VIL 

0 

GND 

0 


7-261 


LOGIC 


























Die Characteristics 


DIE DIMENSIONS: 

89 X 88 mils 
2.25mm X 2.24mm 

METALLIZATION: 

TyperAISi 

Metal Thickness: 1 1kA ± IkA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE: 

1 00pm X 1 00pm 
4 mils X 4 mils 






















































































SEMICONDUCTOR 


HCS109MS 


December 1992 


Radiation Hardened 
Duai JK Flip Flop 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10''° RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10'° Errors/Bit Day 

CTyp) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30% of VCC Max 

- VIH = 70% of VCC Min 

• Input Current Levels li < 5|iA at VOL, VOH 

Description 

The Harris HCS109MS is a Radiation Hardened Dual JK Flip 
Flop with set and reset. The flip flop changes state with the 
positive transition of the clock (CPI or CP2). 

The HCS109MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS109MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Truth Table 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-183S, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-183S, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


•Unpredictable and unstable condition if both S and R go high 
simultaneously 
L = Logic Level Low 
H = Logic Level High 

= Transition from Low to High Level 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications HCS109MS 


Absolute Maximum Ratings 

Supply Voltage.-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 


Reliability information 

Thermal Impedance. 


Weld Seal Die.75°C/W 

Weld Seal Flat Pack. 64°C/W 


DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 


(All Voltage Reference to the VSS Terminal) ForT^^-55°C to+100°C...1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Tx'= +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification ....Ciass 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.... +4.5V to +5.5V Input Low Voltage (VIL).. O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5 VCC (TR, TF)....500ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to+125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

. FN 


(NOTE 1) 
CONDITIONS 


GROUP 
A SUB¬ 
GROUPS 


VCC: 

= 5.5V, 


VIN = 

VCC or GND 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = 0.4V, VIL: 

= 0V 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = VCC-0.4V, 

VIL = 

OV 


VCC 

= 4.5V, VIH = 

3.15V, 

IOL = 

:50pA, VIL = 

1.35V 

VCC 

= 5.5V, VIH = 

3.85V, 

lOL- 

:50pA, VIL = 

1.65V 

VCC 

= 4.5V, VIH = 

3.15V, 

IOH = 

= -50pA, VIL = 

:1.35 V 

VCC 

= 5.5V, VIH = 

3.85V, 

IOH = 

= -50pA, VIL = 

:1.65 V 

VCC 

= 5.5V, VIN = 

VCC or 

GND 



VCC 

= 4.5V, 


VIH = 

: 0.70(VCC), 


VIL = 

.0.30(VCC) (Note 2) 


2,3 





TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125®C, -55°C 


+25°C, +125®C, -55°C 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C, +125°C, -55°C VCC 


+25°C 


+125°C,-55°C 


+25°C,+125°C, -55°C 



NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCSIOQMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


SYMBOL 


TPLH 


(NOTES 1,2) 
CONDITIONS 


GROUP A 
SUBGROUPS 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


RtoQ TPLH VCC = 4.5V 

VCC = 4.5V 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = 



TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


GND,VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Transition 
Time 

TTHL 

TTLH 

Max Operating 
Frequency 

FMAX 

Setup Time JK to 

CP 

TSU 

Hold Time JKtoCP 

TH 

Removal Time R, 
StoCP 

TREM 

Pulse Width CP 

TW 

Pulse Width a S 

TW 


CONDITIONS 


VCC = 5.0V, f= 1MHz 


VCC = Open, f = 1MHz 


TEMPERATURE 


+25®C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications HCS109MS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTES 1.2) TEMP- I ^OOK RAD UMITS | 1M RAD LIMITS 

SYMBOL CONDITIONS ERATURE 


ICC 


lOL 






(NOTES 1,2) 

TEMP- 

CONDITIONS 

ERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD,. 
VIL = 0.12(VCC)at1MRAD, 

IOL = 50pA 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.3d(VCC) at 200K RAD, 

VIL = 0.12(VCC) at 1M RAD, 
lOH = -50pA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25®C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25®C 

VCC = 4.5V 

+25°C 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

6pA 

lOlVIOH 

5 

-15%of 0 Hour 






















































































































Specifications HCS109MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test 1 (Postburn-ln) 


Interim Test II (Postburn-In) 


Group A (Note 1) 


GROUP A SUBGROUPS 


READ AND RECORD 


ICC, lOL/H 



Sample/5005 


1,2,3, 7, 8A, 8B, 9, 10,11 



Subgroup B-5 


Subgroup B-6 


Sample/5005 | 1,2, 3,7,8A, 8B, 9,10.11, Deltas | Subgroups 1, 2,3, 9,10,11 


Sample/5005 


Sample/5005 


1,2, 3, 7, 8A, 8B, 9,10,11 



1. Alternate group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


Group E Subgroup 2 


TABLE 7. TOTAL DOSE IRRADIATION 



READ AND RECORD 


Tabie 4 (Note 1) 


1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


6, 7, 9, 10 


1 -5,8, 11 -15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


6, 7, 9, 10 



1,5, 11, 15, 16 


2, 3,13,14 


1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680KQ ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 


VCC = 5V ± 0.5V 


1-5,11-16 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 
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HCS109MS 


AC Timing Diagrams and AC Load Circuit 



Puise Width, Setup, Hoid Timing Diagram Positive Edge Trigger 



TH = Hold Time 
TSU = Setup Time 
TW = Pulse Width 


PULSE WIDTH, SETUP, HOLD VOLTAGE LEVELS 


PARAMETER 

HCS 

UNITS 

vcc 

4.50 

V 

VIH 

4.50 

V 

VS 

2.25 

V 

VIL 

0 

V 

GND 

0 

V 











HCS109MS 


Die Characteristics 

DIE DIMENSIONS: 

89 X 88 mils 
2.25 X 2.24mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 
<2.0 X 10®A/cm2 

BOND PAD SIZE: 

100|im X lOOpm 
4x4 mils 


Metallization Mask Layout 
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SEMICONDUCTOR 


HCTS109MS 


December 1992 


Radiation_Hardened 
Dual JK Flip Flop 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(SI) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Rate 2 x 10‘® Errors/BIt Day i 

• Latch-Up Free Under Any Conditions | 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Logic Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels II ^ 5iiA at VOL, VOH 

Description 

The Harris HCTS109MS is a Radiation Hardened Duai JK 
Flip Flop with set and reset. The flip flop changes state with 
the positive transition of the clock (CP1 or CP2). 

The HCTS109MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS109MS Is supplied In a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Truth Table 


OUTPUTS 


Q 



H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 




Functional Diagram 



_L-^- 6(10) 

J S Q —o Q 

K CL CL R Q —o Q 


Toggle 


No Change 


H 


No Change 


^Unpredictable and unstable condition if both S and R go high 
simultaneously 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications HCTS109MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. Oja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC.. 75°C/W 16°C/W 

DC Input Current, Any One Input..- .±10mA Weld Seal Flat Pack. 64°CyW 12°C/W 

. DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(AILVoltage Reference to the VSS Terminal) For Ta = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL)...O.OV to 0.8V 

Operating Temperature Range (Ta) ...-55°C to +125°C Input High Voltage (VIH).VCC/2 to VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF) .. tOOns/V Max. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50^iA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


VCC = 4.5V, VIH = 2.25V, 7, 8A, 8B +25°C, +125°C, -55°C 

VIL = 0.8V (Note 2) 


LIMITS 


MIN 



MAX UNITS 


20 


pA 


pA 


mA 


mA 


mA 


mA 


V 


V 




1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS109MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

SUBGROUPS 

TEMPERATURE - 

MIN 

MAX 

UNITS 

CP to 0,0 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 



VCC = 4.5V 

10,11 

+125°C,-55°C 

2 

30 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

30 

ns 



VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

35 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

19 

ns 



VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

23 

ns 

StoQ 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

31 

ns 



VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

33 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

31 

ns 

-- 


VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

33 

Ms 

RtoQ 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

31 

ns 



VCC = 4.5V 

10,11 

+125®C,-55°C 

2 

33 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS I 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f=1MHz 


1 +25°C 

Typical 53 

PF 

1 

+125°C 

Typical 53 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

• 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C 

- 

22 

ns 

Max Operating 
Frequency 

FMAX 

VCC = 4.5V 

1 

+25°C 

- 

27 

MHz 

1 

+125°C 

- 

18 

MHz 

Setup Time J, K to 

CP 

TSU 

VCC = 4.5V 

1 

+25°C 

16 


ns 


+125^^0 

18 


ns 

Hold Time J,K to CP 

TH 

VCC = 4.5V 

1 

+25°C 

3 


ns 

1 

+125°C 

3 


ns 

Removal Time R, 

S to CP 

TREM 

VCC = 4.5V 

1 

+25°C 

16 


ns 

1 

+125°C 

18 


ns 



VCC = 4.5V 

1 

+25°C 

16 

. 

ns 

1 

+125°C 

18 


ns 

Pulse Width CP 

TW(CP) 

VCC = 4.5V 

1 

+25°C 

24 

- 

ns 

1 

+125°C 

27 

- 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
























































































































































































Specifications HCTS109MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1, 2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1MRAD 

LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.4 

- 

1.5 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

■ 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

V 

Output Voltage High • 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

pA 

Noise immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

CP to 0,0 

TPLH 

VCC = 4.5V 

+25°C 

2 

30 

2 

38 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

35 

2 

44 

ns 

StoQ 

TPLH 

VCC = 4.5V 

+25°C 

2 

23 

2 

29 

ns 

StoQ 

TPHL 

VCC = 4.5V 

+25°C 

2 

33 

2 

41 

ns 

RtoQ 

TPHL 

VCC = 4.5V 

+25°C 

2 

33 

2 

41 

ns 

RtoQ 

TPLH 

VCC = 4.5V 

+25°C 

2 

33 

2 

41 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF - 3ns, VIL = GND, VIH = 3V, 

3. For functional tests VO ^ 4.0V is recognized as a logic “1”, and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B SUB¬ 
GROUP 

DELTA LIMIT 

ICC 

5 

6pA 

lOUlOH 

5 

-15% of 0 Hour 
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Specifications HCTS109MS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test nr (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLES. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


GROUP A SUBGROUPS 


1,7,9 


1.7,9 


1.7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B, 10, 11 


1,2, 3, 7, 8A, 8B, 9, 10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3, 9,10,11 


1,7,9 


READ AND RECORD 


ICC, lOL/H 


ICC,IOL/H 


ICC,IOL/H 


ICC,IOL/H 


Sample/5005 


1,2, 3, 7, 8A, 8B, 9; id,11 


Group D- 


NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


PRE RAD 


1.9 


POST RAD 


Table 4 (Note 1) 




TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


6, 7, 9,10 


1-5, 8,11-15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


6, 7, 9, 10 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


VCC = 6V ± 0.5V 


.1 -5,11 -16 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in. 


OSCILLATOR 


8 

6, 7,9, 10 

1,5,11,15, 16 

4,12 


2, 3,13,14 


TABLE 9. RRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V ± 0.5V 

6, 7, 9,10 

8 

1,2,3,4,5,11,12,13,14,15,16 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for Irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS109MS 


AC Timing Diagrams 


■ 80% 80% 
OUTPUT 


AC VOLTAGE LEVELS 


PARAMETER 

HCTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 


Pulse Width, Setup, Hold Timing Diagram Positive Edge Trigger 





INPUT CP 
VIH . 


TH = HOLD TIME 
TSU = SETUP TIME 
TW= PULSE WIDTH 


PARAMETER 

vcc 


VOLTAGE LEVELS 
HCTS 
4.50 
3.00 
1.30 
0 
0 
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HCTS109MS 


Die Characteristics 

DIE DIMENSIONS: 

89 X 88 mils 
2.25 X 2.24mm 

METALLIZATION: 

Type: AlSi ^ 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: Si02 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm2 

BOND PAD SIZE: 

lOO^im X lOO^im 
4 mils X 4 mils 


Metallization Mask Layout 

HCTS109MS 

Ji rT vcc 

(2) 0) (16) 


(15) R2 


(14) J2 


(13) K2 


(12)CP2 


(11) S2 
























































































SEMICONDUCTOR 


HCTS112MS 


December 1992 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^^ RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Rate 2x10'^ Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range.-55°Cto+125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL=: 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5^A at VOL, VOH 

Description 

The Harris HCTS112MS is a Radiation Hardened dual JK 
flip-flop with set and reset. The flip-flop changes states with 
the negative transition of the clock (CPIN or CP2N). 

The HCTS112MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device Is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS112MS is supplied In a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-in- 
Line Package (D suffix). 


Radiation_Hardened 
Dual JK Flip-Flop 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



H 

H 

A- 

H 

H 

“V. 

H 

H 


H 

H 

“V. 

H 

H 

H 


H = High Steady State, L = Low Steady State, X = Immaterial, 

= High-to-Low Transition 

* Output States Unpredictable if S and R Go High Simultaneously 
after Both being Low at the Same Time 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 2467.1 
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Specifications HCTS112MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance . 


For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Input Voltage Range, All Inputs ..-0.5V to VCC+0.5V WeldSealDIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/\N ^2°C/\N 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C.. 1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ)..+175°C 

ESD Classification ...Class 1 

CAUTION: As witii all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions lor extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (Ta) .-55°C to +125®C Input High Voltage (VIH).VCC/2 to VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF) ... lOOnsA/ Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current 
(Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage 
Current 


Noise Immunity 
Functional Test 


SYMBOL 

(NOTE 1) 
CONDITIONS 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V. VIL = 0V 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV 

VOL 

VCC = 4.5V, VIH = 2.25V, 
lOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

VOH 

VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55®C 


+25°C 


+125°C, -55®C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C VCC 
-.1 


+25®C,+125°C,-55°C VCC 

-.1 


+25°C -0.5 


+125°C, -55°C 


+25°C,+125'’C,-55°C 



NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1”, and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS112MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

CPtoQ,Q 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

37 

ns 




10,11 

+125°C,-55°C 

2 

42 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

34 

ns 




10,11 

+125°C, -55°C 

2 

38 

ns 

S toQ 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

21 

ns 




10,11 

+125°C, -55°C 

2 

24 

ns 

StoQ 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

35 

ns 




10,11 

+125°C. -55°C 

2 

41 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

33 

ns 

■■■ 



10,11 

+125°C. -55°C 

2 

38 

ns 

RtoQ 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 




10,11 

+125°C, -55°C 

2 

34 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500n, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Transition 
Time 

TTHL, 

TTLH 

Setup Time J, K to 

CP 

TSU 

Hold Time J.K to CP 

TH 

Removal Time R, S 
to CP 

TREM 

Pulse Width S 

TW (R, S) 

Pulse Width CP 

TW(CP) 

Max Operating 
Frequency 

FMAX 


CONDITIONS 


VCC = 5.0V,f= 1MHz 


VCC = Open,f = 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25‘’C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


LIMITS 


MIN 


Typical 40 


Typical 100 


10 


MAX UNITS 


PF 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 
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Specifications HCTS112MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMPERATURE 

200K LIMITS 
RAD 

1M LIMITS 
RAD 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.4 

- 

1.5 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V or 5.5V, VIH = VCC/ 
2, VIL = 0.8V at 200K RAD, 

VIL = 0.3V atIMRAD, 
lOL = 50iiA 

+25°C 

1 

0.1 

1 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V or 5.5V. VIH = VCC/ 
2, VIL = 0.8Vat200K RAD. 

VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

1 

. < 
P o 
o 

1 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25®C 

-5 

+5 

-5 

+5 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V. 

VIL = 0.8V at200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

• +25®C 

■ 

■ 

■ 

■ 

■ 

CP to 0,0 

TPHL 

VCC = 4.5V 

+25°C 

2 

42 

2 

53 

ns 

TPLH 

VCC = 4.5V 

+25°C 

2 

38 

2 

48 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

24 

2 

30 

ns 

StoQ 

TPHL 

VCC = 4.5V 

+25°C 

2 

41 

2 

51 

ns 


TPHL 

VCC = 4.5V 

+25°C 

2 

38 

2 

48 

ns 

RtoQ 

TPLH 

VCC = 4.5 V 

+25°C 


34 

2 

43 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500fi, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

6pA 

lOL/lOH 

5 

-15% of 0 Hour 




















































































































Specifications HCTS112MS 


TABLES. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7,9 

100%/5004 

1.7,9 

100%/5004 

1.7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

2,3, 8A, 8B, 10, 11 

Sample/5005 

1,2,3, 7, 8A, 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A, 8B,9,10.11, Deltas 

Sample/5005 

1,7,9 

Sample5005 

1,2, 3, 7, 8A. 8B. 9, 10, 11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test m (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE; 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


READ AND RECORD 


ICC, lOL/H 


ICC. lOL/H 


ICC, lOL/H 



TABLE 7. TOTAL DOSE IRRADIATION 


I 


CONFORMANCE 


TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1.7,9 

Table 4 

1.9 

Table 4 (Note 1) 


NOTE; 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


1-4,8, 10-15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


8 5.6,7,9 2,3,4,10,11.12,14,15. 

16 


1 -4,10-16 


NOTES; 

1. Each pin except VCC and GND will have a resistor of lOKO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 1KD ± 5% for dynamic burn-in. 


OSCILLATOR 



TABLE 9. IRRADIATION TEST CONNECTIONS 



GROUND 


8 


VCC = 5V ± 0.5V 


1 -4, 10-16 



NOTE; Each pin except VCC and GND will have a resistor of 47KG ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 
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HCTS112MS 




TH s HOLD TIME 
TSU = SETUP TIME 
TWr: PULSE WIDTH 


VOLTAGE LEVELS 


PARAMETER 

HOTS 

UNITS 

VCC 

4.50 

V 

VIH 

3.00 

V 

VS 

1.30 

V 

VIL 

0 

V 

GND 

0 

V 


AC Load Circuit 





















HCTS112MS 


Die Characteristics 

DIE DIMENSIONS: 

89 X 88 mils 
2.25 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOa 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10^A/cm2 

BOND PAD SIZE: 

100|im X 100|im 
4 mils X 4 mils 

Metallization Mask Layout 

HCTS112MS 

K1 CM VCC 


(2) (1) (16) 
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SEMICONDUCTOR 


HCS132MS 


December 1992 


Radiation Hardened 
Quad 2-Input NAND Schmitt Trigger 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Immunity < 2 x 10'^ Errors/Gate Day 

(Typ 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55°C to +125^0 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30%ofVCCMax 

- VIH = 70% of VCC Min 

• Input Current Levels ll ^ 5ixA at VOL, VOH 

Description 

The Harris HCS132MS is a Radiation Hardened Quad 
2-Input NAND Schmitt Trigger inputs. A high on both inputs 
forces the output to a Low state. 

The HCS132MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS132MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Truth Table 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ . 


File Number 3061 





















Specifications HCS132MS 


Absolute Maximum Ratings 

Supply Voltage.-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input...±10mA 

DC Drain Current, Any One Output..±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG)... -65°C to +150°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175®C 

ESD Classification.. Class 1 

CAUTION: As with all semiconductors, stress iisted under “Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).... Unlimited Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

10 

pA 

2,3 

+125°C, -55°C 

- 

200 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 

1 

+25°C 

4.8 

" 

mA 

2,3 

+125°C,-55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

+25°C 

-4.8 

- 

mA 

2,3 

+125°C,-55°C 

mnn 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50^lA, VIL = 1.35V 

1,2,3 

+25°C, +125®C, -55°C 

■ 

0.1 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

■ 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 

1,2,3 

+25°C, +125°C, -55®C 

VCC 

-0.1 

■ 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

■ 

■ 

input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25®C 

- 

±0.5 

pA 

2,3 

+125°C,-55°C 

- 

±5.0 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

■ 

■ 

■ 


NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


Reliability Information 

Thermal Impedance.. 0ja 0jc 

Weld Seal DIC.. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C...1W 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 
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Specifications HCS132MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C,-55°C 

2 

20 

ns 

Input Switch Points 

Vt+ 

VCC = 4.5V 

9 

+25°C 

2.00 

3.15 

V 




10,11 

+125®C, -55°C 

2.00 

3.15 

mm 


Vt- 

VCC = 4.5V 

9 

+25°C 

1.35 

2.60 

V 




10,11 

+125°C, -55°C 

1.35 

2.60 

V 


VH 

VCC = 4.5V 

9 

+25°C 

0.10 

1.4a 

y 




10,11 

+125°C, -55°C 

0.10 

1.40 

V 

NOTES: 

1. Ail voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL 

= GND, VIH = VCC. 





TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 









LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 26 

PF 



1 

+125°C 

Typical 32 

PF 

input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 

- 

22 

ns 


NOTE: 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
lOL = 50^lA 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) atIMRAD, 
lOH = -50nA 
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Specifications HCS132MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


200K RAD UMITS I 1M RAD LIMITS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

+25°C 

Input to Output 

TPLH 

VCC = 4.5V 

+25°C 


TPHL 

VCC = 4.5V 

+25°C 

Input Switch Points 

Vt+ 

VCC = 4.5 

+25°C 


Vt- 

VCC = 4.5 

+25°C 


VH 

VCC = 4.5 

+25°C 

NOTES: 



1. All voltages referenced to device GND. 

2. AC measurements assume RL= 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic *!r, and VO ^ 0.5V is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERSt+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7.9 

100%/5004 

1,7,9 

100%/5004 

1.7,9 

100%/5004 

1,7, 9. Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

2,3, 8A, 8B, 10.11 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9, 10,11 

Sample/5005 

1.2,3,7.8A. 8B.9.10,11. Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may ba exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


ICC, lOL/H 


ICC, \OUH 


ICC, I017H 



READ AND RECORD 


Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: Except FN test which will be performed 100% Go/No-Go. 
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HCS132MS 


Die Characteristics 

DIE DIMENSIONS: 

90 X 90 mils 
2.29 X 2.29mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 1 3kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm2 

BOND PAD SIZE: 

100|im X 100|im 
4x4 mils 

Metaiiization Mask Layout 

HCS132MS 
























































































SEMICONDUCTOR 


HCTS132MS 


December 1992 


Radiation Hardened 
Quad 2-input NAND Schmitt Trigger 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Puise 

• Latch-Up Free Under Any Conditions 

• Miiitary Temperature Range: -55°C to •f125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2 Min 

• Input Current Levels li ^ 5^ at VOL, VOH 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



Description 

The Harris HCTS132MS is a Radiation Hardened Quad 
2-Input NAND Schmitt Trigger inputs. A high on both inputs 
forces the output to a Low state. 

The HGTS132MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS132MS is supplied in a 14 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dua!-ln- 
Llne Package (D suffix). 


Truth Table 


14 PIN CERAMIC FLAT PACK 
MIL-STD-1835, DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 3062 



















Specifications HCTS132MS 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage (VCC).. 

.-0.5V to +7.0V 

Thermal Impedance. 

0ja 

0jc 

Input Voltage Range, All Inputs. 

...-0.5V to VCC +0.5V 

Weld Seal DIC. 

,.. 75°C/W 

16°C/W 

DC Input Current, Any One Input. 

.±10mA 

Weld Seal Flat Pack. 

.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output. 


Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA--55°CtO4-100°C. 


.1W 

Storage Temperature Range (TSTG). 

.-65°Cto+150°C 

ForTA = 4-100°C to 4-125°C. 

, .Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec). 

..+265°C 




Junction Temperature (TJ).. 

. +175°C 




ESD Ciassification. 

.Class 1 




CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 



Operating Conditions 

Supply Voltage (VCC). 

.44.5V to +5.5V 

input Low Voltage (VIL). 


.. 0.0Vto0.8V 

Operating Temperature Range (T^). 

.-55°C to 4-125°C 

Input High Voltage (VIH).... 


.VCC/2to VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF) .. Unlimited Max 




TABLE 1. 

DC ELECTRICAL PERFORMANCE CHARACTERISTICS 




PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(N0TE1) 

CONDITIONS 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C. +125°C, -55°C 


+25°C 


+125°C,-55°C 


7, 8A, 8B +25°C,+125°C,-55°C 


NOTES; 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


VCC 

= 5.5V, 


VIN = 

VCC or GND 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = 0.4V, VIL 

= 0V 

1 VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = VCC-0.4V, 

V1L = 

OV 


VCC 

= 4.5V, VIH = 

2.25V, 

IOL = 

50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOL = 

50pA, VIL = 

0.8V 

VCC 

= 4.5V, VIH = 

2.25V, 

IOH = 

-50^A, VIL = 

.0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOH = 

-50^lA, VIL = 

0.8V 

VCC 

= 5.5V, VIN = 

VCC or 

GND 



VCC 

= 4.5V, VIH = 

2.25V, 

VIL=: 

0.8V (Note 2) 
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Specifications HCTS132MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 

Input Switch Points 

VT+ 

VCC = 4.5V 

9 

+25°C 

0.50 

2.25 

V 




10,11 

+125°C, -55°C 

0.50 

2.25 

V 


VT- 

VCC = 4.5V 

9 

+25°C 

0.50 

2.25 

V 




10,11 

+125°C,-55®C 

0.50 

2.25 

■■ 


VH 

VCC = 4.5V 

9 

+25°C 

0.10 

1.40 

■■ 




10,11 

+125°C, -55°C 

0.10 

1.40 

V 

NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL 

= GND, VIH = 3V. 





TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 









LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 25 

PF 



1 

+125°C 

Typical 32 

PF 

input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 

- 

22 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1M RAD 
LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 

- 

1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

■ 

4.0 

■ 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUTr: VCC-0.4V 

+25°C 

-4.0 

- 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 

IOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 
























































































































































Specifications HCTS132MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at200K RAD, 

VIL = 0.3V atIMRAD 
(Note 3) 

+25°C 

Input to Output 

TPLH 

VCC = 4.5V 

+25°C 


TPHL 

VCC = 4.5V 

+25°C 

Input Switch Points 

VT+ 

VCC = 4.5 

+25°C 


VT- 

VCC = 4.5 

+25°C 


VH 

VCC = 4.5 

+25°C 

NOTES: 


200K RAD 
LIMITS 


1M RAD 
LIMITS 



2 

22 

2 

20 

0.40 

2.25 

0.40 

2.25 

0.10 

1.40 


2 

26 

2 

25 

0.30 

2.25 

0.30 

2.25 

0.10 

1.40 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500^2, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-In) 


Interim Test II (Postbum-In) 


PDA 


Interim Test HI (Postburn-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOtyH 


Sample/5005 




Group D 


NOTE: 

1. Alternate Group A testing In accordance with Method 5005 of MIL-STD-883 may be exercised. 

TABLE 7. TOTAL DOSE IRRADIATION 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7, 9, Deltas 


2,3,8A,8B, 10, 11 


1,2, 3, 7, 8A, 8B, 9, 10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9.10,11 


1,7,9 


1,2,3,7,8A,8B,9, 10,11 


CONFORMANCE 


TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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Specifications HCTS132i\/iS 


TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V± 0.5V 

50kHz 25kHz 

STATIC BURN-IN 1 TEST CONNECTIONS (Note 1) 

3,6, 8,11 

1,2, 4, 5, 7, 9, 10, 12, 

13 


14 



I STATIC BURN-IN ll TEST CONNECTIONS (Note 1) 

3.6,8,11 

7 


1,2,4. 5.9,10,12,13, 

14 



1 DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 

- 

7 

3,6,8,11 

14 

1,2,4,6,9,10,12. 

13 

- 


NOTES: 

1. Each pin except ycc and GND will have a resistor of lOKQ ± 5% for static burn-ln. 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V± 0.5V 

3,6,8,11 

7 

1,2,4, 5, 9,10,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 



PARAMETER 


HCTS 


UNITS 



















































HCTS132MS 


Die Characteristics 

DIE DIMENSIONS: 

90 X 90 mils 
2.29 X 2.29mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0x10^A/cm2 

BOND PAD SIZE: 

lOOjim X 100|im 
4 mils X 4 mils 

Metallization Mask Layout 

HCTS132MS 


B1 A1 VCC B4 

(2) (1) (14) (13) 







































































SEMICONDUCTOR 


HCS138MS 


December 1992 


Radiation Hardened Inverting 
3-to-8 Line Decoder/Demultiplexer 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs -10 LSTTL Loads 

• Miiitary Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3 VCC Max 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5^ at VOL, VOH 

Description 

The Harris HCS138MS is a Radiation Hardened 3-to-8 line 
Decoder/Demultiplexer. The outputs are active in ^ low - 
state. Two active low and one active high enables (El, E2, 
E3) are provided. If the device is enabled, the binary inputs 
(AO, A1, A2) determine which one of the eight normally high 
outputs will go to a low logic level. 

The HCS138MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS138MS Is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Truth Table 





Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 

CASE OUTLINE F-5A, CONFIGURATION 2, LEAD FINISH C 
MIL-STD-1835 DESIGNATOR, CDFP4-F16, LEAD FINISH C 
TOP VIEW 



H = High Level, L = Low Level, X = Don’t Care 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 



File Number 2473.1 















Specifications HCS138MS 


Absolute Maximum Ratings 

Supply Voltage (VCC).-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.....±10mA 

DC Drain Current, Any One Output... .±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG)...-65°C to +150°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.. Class 1 

CAUTION: As witii alt semiconductors, stress listed under "Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device opemtion.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).500ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

40 

pA 

2,3 

+125°C, -55°C 

- 

750 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

+25°C 

4.8 

- 

mA 

2,3 

+125°C, -55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = 0V 

1 

+25®C 

-4.8 

- 

mA 

2,3 

+125°C, -55°C 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50nA, VIL = 1.35V 

1,2,3 

+25°C, +125°C, -55°C 

“ 

0.1 

V 

VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
lOH = -50nA, VIL = 1.35V 

1,2,3 

+25°C. +125°C, -55°C 

VCC 

-0.1 

- 

V 

VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

■ 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

- 

±0.5 

pA 

2.3 

+125°C,-55°C 

- 

±5.0 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

■ 

■ 

■ 


NOTE: 

1. All voltages reference to device GND. 

2. For functional tests VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


Reliability Information 

Thermal Impedance. Gja Gjc 

Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°CAA/ 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C..1W 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 
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Specifications HCS138MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Address to Output 

TPLH 

VCC = 4.5V 

9 

+25®C 

2 

28 

ns 




10,11 

+125°C,-55°C 

2 

34 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 




10,11 

+125°C, -55°C 

2 

34 

ns 

Enable to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C, -55°C 

2 

33 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C,-55°C 

2 

33 

ns 


NOTES: 

1. Alj^vol^lages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= IMHz 

1 

+25°C 

Typical 52 

PF 



1 

+125°C 

Typical 75 

pF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 

- 

22 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

|200KRAD LIMITS 1 

1 1M RAD LIMITS | 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

3.75 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

6.0 

- 

5.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

-6.0 

- 

-5.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOL = 50pA 

+25®C 

1 

0.1 

1 

0.1 

1 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200KRAD, 

VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

1 

VCC 

-0.1 

1 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

- 

±5 

pA 





















































































































































Specifications HCS138MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1, 2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD LIMITS 

1M RAD LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

Address to Output 

TPLH 

VCC = 4.5V 

+25°C 

2 

34 

2 

41 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

34 

2 

41 

ns 

Enable to Output 

TPLH 

VCC = 4.5V 

+25°C 

2 

33 

2 

40 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

33 

2 

40 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests VO ^ 4-OV is recognized as a iogic “1", and VO ^ 0.5V is recognized as a iogic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

^2\lA 

lOiyiOH 

5 

-15% of 0 Hour 


TABLE 6. APPLICABLE SUBGROUPS 


7 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1.7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOUH 

PDA 

100%/5004 

1,7, 9, Deltas 


Interim Test ni (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2,3, 8A, 8B, 10, 11 


Group A (Note 1) 

Sample/5005 

1,2, 3,7, 8A, 8B, 9, 10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7, 8A, 8B, 9,10,11, Deltas 

Subgroups 1, 2, 3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9, 10,11 



NOTE: 

1. Alternate group A inspection in accordance with method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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Specifications HCS138MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V VCC=:6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


STATIC BURN-IN li TEST CONNECTIONS (Note 1) 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOKO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 6800 ± 5% for dynamic burn-in 

TABLE 9. IRRADIATION TEST CONNECTIONS 


OSCILLATOR 


1 4,5,8 

7,9-15 

3, 6,16 

^ 1 



OPEN 

GROUND 

VCC = 5V± 0.5V 

7,9-15 

8 

1-6,16 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sampie size is 4 dice/wafer 0 failures. 
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HCS138MS 


Die Characteristics 

DIE DIMENSIONS: 

85 X 101 mils 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

Type: SiOa 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0x10^A/cm2 

BOND PAD SIZE: 

lOOpm X 100pm 
4x4 mils 

Metallization Mask Layout 

HCS138MS 


A1 AO VCC YO 

(2) (1) (16) (15) 
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SEMICONDUCTOR 


HCTS138MS 


December 1992 


Radiation Hardened Inverting 
3-to-8 Line Decoder/Demultiplexer 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10'*° RAD(Siys 20ns Puise 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Miiitary Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL input Compatibiiity 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5pA at VOL, VOH 

Description 

The Harris HCTS138MS Is a Radiation Hardened 3-to-8 line 
Decoder/Demultiplexer. The outputs are active in the low 
state. Two active low and one active high enables (El, E2, 
E3) are provided. If the device is enabled, the binary inputs 
(AO, A1, A2) determine which one of the eight normally high 
outputs will go to a low logic level. 

The HCTS138MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family 
with TTL input compatibility. 

The HCTS138MS is supplied In a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-ln- 
Llne Package (D suffix). 


Truth Table 





Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835, DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 



H = High Level, L = Low Level, X = Don’t Care 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Specifications HCTS138MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance.... Oja Ojc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC.. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/\/ 12°CA/V 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.. 1W 

Storage Temperature Range (TSTG)..-65®C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification...Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings' may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC)..+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (T^).-55°C to +125°C Input High Voltage (VIH).VCC/2 to VCC 

Input Rise and Fall times at VCC = 4.5V (TR, TF). 500ns Max. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH =2.25V, 
IOH = -50^A, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25®C, +125°C, -55®C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C, - 550 c 


VCC = 4.5V, VIH = 2.25V, 7, 8A, 8B +25°C, +125°C, -55°C 

VIL = 0.8V (Note 2) 



1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS138MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

ASUB> 

GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Address to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 




10,11 

+125°C, -55°C 

2 

30 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 




10,11 

+125°C, -55°C 

2 

39 

ns 

Enable to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 




10,11 

+125°C,-55°C 

2 

31 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 




10,11 

+125°C,-55°C 

2 

34 

ns 


NOTES; 


1. All voltages referenced to device GND.- 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

MIN 1 MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 59 

PF 

1 

+125°C, -55°C 

Typical 68 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C, -55°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C,-55°C 

- 

22 

ns 


NOTES: 

1. The parameters listed in Tabie 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

■ 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

3.75 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

6.0 

- 

5.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-6.0 

■ 

-5.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

V 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

pA 
































































































































































Specifications HCTS138MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 

TEMP- 

PARAMETERS 

SYMBOL 

CONDITIONS 

ERATURE 

Noise Immunity 

FN 

VCC = 4.5V, VIH = 2.25V, 

+25°C 

Functional Test 


VIL = 0.8V at 200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


Address to Output 

TPLH 

VCC = 4.5V 

+25°C 


TPHL 

VCC = 4.5V 

+25°C 

Enable to Output 

TPLH 

VCC = 4.5V 

+25°C 


TPHL 

VCC = 4.5V 

+25°C 

NOTES: 


200K RAD 
LIMITS 


1 . All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


1M RAD 
LIMITS 



2 

30 

2 

39 

2 

31 

2 

34 



TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12|iA 

lOL/lOH 

5 

-15% Of 0 Hour 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 



METHOD 

GROUP A SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

2,3, 8A, 8B, 10,11 

Sample/5005 

1,2,3,7,8A,8B,9, 10,11 

Sample/5005 

1,2,3,7,8A, 8B,9,10,11, Deltas 

Sample/5005 

1.7,9 

Sample/5005 

1,2, 3,7, 8A, 8B, 9, 10,11 


READ AND RECORD 


ICC, IOL7H 


ICC, lOiyH 


ICC, lOL/H 





CONFORMANCE 

GROUPS 


METHOD 


5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


READ AND RECORD 


PRE RAD POST RAD 


Table 4 (Note 1) 
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Specifications HCTS138MS 


TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 680Q ± 5% for dynamic burn-in. 

table a IRRADIATION TEST CONNECTIONS 


OSCILLATOR 



4, 5, 8 

7,9-15 

3, 6, 16 

2 



OPEN 

GROUND 

VCC = 5V± 0.5V 

7,9-15 

8 

1 -6,16 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



AC Load Circuit 

DUT - 


CL = 50pF 
RL = 500Q 



PARAMETER 


VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 
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Die Characteristics 

DIE DIMENSIONS: 

85 X 101 mils 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE: 
lOOpm X lOOpm 
4 mils X 4 mils 

Metaliization Mask Layout 

HCTS138MS 






























































SD 


SEMICONDUCTOR 


HCTS139MS 


December 1992 


Radiation Hardened Dual 
2-to-4 Line Decoder/Demultiplexer 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si]/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs-15 LSTTL Loads 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL=: 0.8V Max 

- VIH = VCC/2Mln 

• Input Current Levels li ^ 5(xA at VOL, VOH 

Description 

The Harris HCTS139MS is a Radiation Hardened 2^o-4 line 
Decoder/Demultiplexer with an active low enable (E). Data 
on the select inputs (AO, A1) cause one of the four normally 
high outputs to go to a low logic level. The Demultiplexing 
function Is performed by using the enable input as the data 
Input. 

The HCTS139MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family 
with TTL input compatibility. 

The HCTS139MS is supplied In a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Truth Table 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835, DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 




Functional Diagram 


INPUTS ENABLE SELECT 


A1 

AO 


0 

0 

LZI 

0 

1 



Logic 1 = High 
Logic 0 = Low 
X = Immaterial 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 2231.1 






























Specifications HCTS139MS 


Absolute Maximum Ratings Reliability information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance ... . Qja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C..1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all sembonductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions I’lsted 
under ‘Electrbal Performance Characteristics' are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL)... O.OV to 0.8V 

Operating Temperature Range (T^).-55°C to +125°C Input High Voltage (VIH).VCC/2 to VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).500ns Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

ilN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC orGND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125®C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


-i-25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C. -55°C 


7,8A, 8B +25°C,+125°C,-55°C 


MAX 



1. All voltages reference to device GND. 

2. For functional tests VO > 4.0V is recognized as a logic “T, and VO < 0.5V is recognized as a logic “0”. 
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Specifications HCTS139i\/iS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

TEMPERATURE 

LIMITS 

UNITS 

A SUB¬ 
GROUPS 

MIN 

MAX 

AO, A1 to Output 

TPHL, 

VCC = 4.5V 

9 

+25°C 

2 

24 

ns 


TPLH 


10,11 

+125°C, -55°C 

2 

27 

ns 

Enable to Output 

TPHL, 

VCC = 4.5V 

9 

+25°C 

2 

24 

ns 


TPLH 


10,11 

+125°C, -55°C 

2 

27 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 


CONDITIONS 


VCC = 5.0V,f=1MHz 


VCC = Open,f=1MHz 


TEMPERATURE 


+25°C 


+125°C. -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


LIMITS 


MIN MAX 


Typical 50 


Typical 60 


10 




1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current (Sink) 

lOL 

Output Current 

lOH 

(Source) 


Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage Current 

IIN 

Noise Immunity 

FN 

Functional Test 



(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOL = 50pA 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 
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Specifications HCTS139MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

AO, A1 to Output 

TPHL, 

TPLH 

VCC = 4.5V 

+25°C 

Enable to Output 

TPHL, 

TPLH 

VCC = 4.5V 

+25°C 


200K RAD 
LIMITS 


1MRAD 

LIMITS 


2 

27 

2 

27 



NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

2,3,8A,8B, 10,11 

Sample/5005 

1,2,3, 7, 8A, 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A, 8B,9,10,11, Deltas 

Sample/5005 

1.7,9 

Sample/5005 

1,2,3, 7, 8A, 8B, 9,10,11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test ll (Postbum-In) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of Mil-Std-883 may be exercised. 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 





CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% go/no-go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD POST RAD 


1,9 Table 4 (Note 1) 
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Specifications HCTS139MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


STATIC I BURN-IN TEST CONNECTIONS (Note1) 


4-7,9-12 


STATIC II BURN-IN CONNECTIONS (Notel) 


4-7,9-12 


DYNAMIC BURN-IN CONNECTIONS (Note2) 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


1-3,13-16 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680KQ ± 5% for dynamic burn-in 

TABLE 9. IRRADIATION TEST CONNECTIONS 



OSCILLATOR 


1,8,15 

4-7,9-12 

16 

2,14 1 


OPEN 

GROUND 

VCC = 5V± 0.5V 

CO 

8 

1 -3, 13-16 



NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS139MS 


Die Characteristics 

DIE DIMENSIONS: 

2.74 mils X 2.68 mils 
108mm X 106mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 1 3kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

lOOpm X 100|im 
4 mils X 4 mils 

Metallization Mask Layout 

HCTS139MS 


A01 E1 1 VCC E 2 

(2) (1) (16) (15) 



_£) (8) (9L 

Y31 GND 2 Y3 
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SEMICONDUCTOR 


HCTS147MS 


December 1992 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10'*° RAD(Siys 20ns Puise 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Miiltary Temperature Range: -55®G to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL= 0.8V Max 

- VIH = VCC/2Mln 

• Input Current Levels li < 5^A at VOL, VOH 


Description 

The Harris HCTS147MS is a Radiation Hardened 10-to-4 
line Priority Encoder, pin compatible with low power Schottky 
TTL(LSTTL). 

The HCTS147MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family 
with TTL input compatibility. 

The HCTS147MS is supplied in a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Radiation Hardened 
10-to-4 Line Priority Encoder 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 v oh >1 


File Number 3063 
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Specifications HCTS147MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage(VCC).-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input..±10mA Weld Seal Flat Pack. 64°CA/V 12°C/W 

DC Drain Current, Any One Output..±25mA Power Dissipation per Package (PD) 

(Aii Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).. +265°C 

Junction Temperature (TJ).+175°C 

BSD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings' may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under 'Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (Ta) .-55°C to +125°C Input High Voltage (VIH)...VCC/2 to VCC 

Input Rise and Fall Times at 4.5V VCC (TR.TF). 500ns Max. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 
Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH =2.25V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH=:-50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V. 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C, -55°C 


+26°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 



NOTE: 

1. All voltages reference to device GND. 

2. For functional tests VO > 4.0V Is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 
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Specifications HCTS147MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPLH 

VCC = 4.5V 

9 . 

+25°C 

2 

28 

ns 


TPHL 


10,11 

+125°C,-55°C 

2 

32 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 


TPHL 


10,11 

+125°C,-55°C 

2 

32 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500^2, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTES: 


CONDITIONS 


VCC = 5.0V,f= 1MHz 


VCC = Open.f=1MHz 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C 


1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initiai design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


SYMBOL 


ICC 




(NOTES 1, 2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIN = VCC or 
GND, VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or 
GND, VOUT = VCC-0.4V 


VCC = 4.5V and 5.5V, 

VIH = VCC/2,VIL = 0.8Vat 
200KRAD, VIL = 0.3V at 1M 
RAD, lOL = 50pA 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 
200K RAD, VIL = 0.3V at 1M 
RAD, lOH = -50pA 


VCC = 5.5V, VIN = VCC or 
GND 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 
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Specifications HCTS147MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V atIMRAD 
(Note 3) 

+25°C 

Input to Output 

TPLH 

VCC = 4.5V 

+25°C 


TPHL 

VCC = 4.5V 

+25°C 


200K RAD 
LIMITS 


1. Ail voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 


1MRAD 

LIMITS 



2 

32 

2 

32 


2 

40 

2 

40 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% Of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test m (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Sample/5005 


Group D 


NOTE: 

1. Alternate Group A testing In accordance with Method 5005 of MIL-STD-883 may be exercised. 


GROUP A SUBGROUPS 


1.7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3, 8A, 8B, 10,11 


1,2,3,7,8A,8B,9,10,11 


1,2,3,7,8A,8B,9,10,11,Deltas Subgroups 1,2,3,9,10,11 


1,7,9 


1,2,3,7, 8A,8B,9, 10,11 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 
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Specifications HCTS147MS 


TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


6,7,9,14,15 


1-5, 8,10-13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


6, 7, 9, 14,15 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


15 


VCC = 6V ± 0.5V 


1-5, 10-13, 16 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOKO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 680Q ± 5% for dynamic burn-in. 


OSCILLATOR 


8 

6, 7, 9,14 

1 -5,10,12,13,16 

11 



TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN GROUND VCC = 5V± 0.5V 


6,7,9,14,15 8 1-5,10-13,16 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



AC Load Circuit 

OUT - 


CL = 50pF 
RL = 500O 



PARAMETER 

HCTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 
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SEMICONDUCTOR 


HCS151MS 


December 1992 


Radiation Hardened 
8-Input Multiplexer 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset immunity 2 x 10‘® Error/Gate Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Miiitary Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voltage Range: 4.5V to 5.5V 
o Input Logic Levels 

- VIL = 30%of VCCMax 

- VIH = 70% of VCC Min 

® Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCS151MS is a Radiation Hardened 8-Input Mul¬ 
tiplexer having three binary control inputs (SO, SI, S2) and 
an active low enable (E) input. The three binary signals 
select one of eight channels. Outputs are both inverting and 
non-inverting. 

The HCS151MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS151MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 ooh 
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Absolute Maximum Ratings 


Specifications HCS151MS 


Reliability Information 


Supply Voltage.-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150®C For T^ = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage..■f4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


GROUP 
A SUB¬ 
GROUPS 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC orGND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50mA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


Noise Immunity FN VCC = 4.5V, 

Functional Test VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 


NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


7,8A,8B +25°C,+125°C,-55°C 
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Specifications HCS151MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 







GROUP 


1 LIMITS 


SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

21 

ns 

TPLH 


10,11 

+125°C,-55°C 

2 

23 

ns 

TPHL 

VCC = 4.5V 

9 

+25^C 

2 

24 

ns 

TPLH 


10,11 

+125°C,-55°C 

2 

27 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 

TPLH 


10,11 

+125°C, -55°C 

2 

29 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 

TPLH 


10,11 

+125°C, -55°C 

2 

33 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

17 

ns 

TPLH 

.. _ — 

10,11 


2 

19 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 

TPLH 


10,11 

+125°C, -55°C 

2 

21 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 


CONDITIONS 


VCC = 5.0V.f= 1MHz 


VCC = Open, f= 1MHz 


TEMPERATURE 


+25°C 


C 


+25°C 


+125°C 


+25°C 


+125°C 



1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


200K RAD LIMITS I 1M RAD LIMITS 


PARAMETERS SYMBOL 


(NOTES 1,2) 
CONDITIONS 


TEMP- -——- 

ERATURE I MIN MAX I MIN MAX I UNITS 


Quiescent Current 


ICC VCC = 5.5V, VIN = VCC or GND +25°C 


Output Current (Sink) lOL VCC = 4.5V, VIN = VCC or GND, +25°C 4.0 

VOUT = 0.4V 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


lOH VCC = 4.5V, VIN = VCC or GND, +25°C -4.0 

VOUTr= VCC-0.4V 


VOL VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) atIMRAD, 
lOL = 50pA 


VOH VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 


Input Leakage Current IIN VCC = 5.5V, VIN = VCC or GND +25°C 


Noise Immunity 
Functional Test 


Input to Y 


Input to Y 


Select to Y 



FN VCC = 4.5V, VIH = 0.70(VCC), +25°C 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


2000 I mA 


mA 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOUlOH 

5 

-15% of 0 Hour 
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CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


interim Test II (Postbum-In) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B’6 


READ AND RECORD 


ICC, \OUH 


ICC, \OUH 


ICC,IOLyH 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD GROUP A SUBGROUPS 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7, 9, Deltas 


100%/5004 1,7,9 


100%/5004 1,7,9, Deltas 


100%/5004 2,3,8A.8B. 10.11 


Sample/5005 1,2, 3,7, 8A, 8B, 9,10,11 


Sample/5005 1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


Sample/5005 1,7,9 


Sample/5005 9,10,11 



NOTE: 1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


Group E Subgroup 2 


METHOD 


5005 


TEST 

READ AND RECORD 

1 PRE RAD 

POST RAD 

PRE RAD 

POST RAD 


Table 4 (Note 1) 




NOTE: Except FN test which will be performed 100% Go/No-Go. 

TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5 V 

VCC = 6V± 0.5V 


OSCILLATOR 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


1-4,7-15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


DYNAMIC BURN-IN I TEST CONNECTIONS (Note 2) 


1-4,7,9-16 


2,4, 8,10,13,15 

5,6 

1,3, 9,12,14,16 

11 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KD ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 680KD ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V± 0.5V 

5,6 

8 

1-4,7,9-16 



NOTE: Each pin except VCC and GND will have a resistor of 47KD ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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Die Characteristics 

DIE DIMENSIONS: 

84x84 mils 
2.13 x2.13mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: Si02 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BONDRADSIZE: 

100pm X 100pm 
4x4 mils 

Metaiiization Mask Layout 

HCS151MS 




















































































































SEMICONDUCTOR 


HCTS153MS 


December 1992 


Radiation Hardened 
Dual 4-Input Multiplexer 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Puise 

• Latch-Up Free Under Any Conditions 
® Fanout (Over Temperature Range) 

- Standard Outputs.10 LSTTL Loads 

• Miiitary Temperature Range.-55°C to +125°C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voitage Range.. 4.5V to 5.5V 

• LSTTL Input Compatibiiity 
■ ViL = 0.8V Max 

- ViH = VCC/2 Min 

• Input Current Levels li < 5|iA at VOL, VOH 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T16, LEAD FINISH C 
TOP VIEW 



Description 

The Harris HCTS153MS is a Radiation Hardened dual 
4-to-1 line selector/multiplexer which selects one of four 
sources for each section by the cojpmon select inputs, SO 
and SI. When the enable inputs (IE, 2E) are high, the out¬ 
puts are in the low logic state. 

The HCTS153MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS153MS is supplied in a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR, CDFP4-F16, LEAD FINISH C 
TOP VIEW 



Truth Table 


SELECT INPUTS 



DATA INPUTS 

10 

11 

12 

13 

X 

X 

X 

X 

L 

X 

X 

X 


Select inputs A and B are common to both sections 
H = High Level, L = Low Level, X = Immaterial 


ENABLE 


E 


H 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Specifications HCTS153MS 


Absolute Maximum Ratings 


Reliability Information 


For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.. 1W 

Storage Temperature Range (TSTG).-65®C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rab'ng only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).+4,5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).500ns Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL=:50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
IOH=:-50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 

input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 

NOTES: 



1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125^C. -55°C 


+25®C, +125®C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55'’C 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


1 LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

30 

ns 




10,11 

+125°C,-55°C 

2 

34 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C,-55°C 

2 

23 

ns 

Select to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

39 

ns 




10,11 

+125®C,-55°C 

2 

46 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 




10,11 

+125°C,-55*^0 

2 

32 

ns 

Enable to Data 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

17 

ns 




10,11 

+125°C, -55°C 

2 

19 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

19 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 


CONDITIONS 


VCC = 5.0V,f=1MHz 


VCC = Open, f= 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 



Typical 50 


Typical 60 


10 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 



SYMBOL 


ICC 


lOL 


(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1M RAD 
LIMITS 
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TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1M RAD 
LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Output Voltage Low 

VOL 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200KRAD, 

VIL = 0.3V atIMRAD, 

IOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8V at 200K RAD. 

VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

\iA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

m 

Input to Output 

TPHL 

VCC = 4.5V 

+25°C 

2 

34 

2 

43 

ns 

TPLH 

VCC = 4.5V 

+25°C 

2 

23 

2 

29 

ns 

Select to Data 

TPHL 

VCC = 4.5V 

+25°C 

2 

46 

2 

58 

ns 

TPLH 

VCC = 4.5V 

+25°C 

2 

32 

2 

40 

ns 

Enable to Data 

TPHL 

VCC = 4.5V 

+25°C 

2 

19 

2 

24 

ns 

TPLH 

VCC = 4.5V 

+25°C 

2 

22 

2 

28 

ns 


NOTES: 

1. AH voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12nA 

lOL/lOH 

5 

-15% of 0 Hour 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Interim Test m (Postbum-In) 

100%/5004 

1,7,9 


PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 


Group A (Note 1) 

Sample/5005 

1,2,3, 7, 8A, 8B, 9, 10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B,9,10,11, Deltas 

Subgroups 1,2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 



NOTE: 

1. Alternate group A inspection in accordance with method 5005 of MIL-STD-883 may be exercised. 


7-333 




















































































































































Specifications HCTS153MS 




TABLET. TOTAL DOSE IRRADIATION 


CONFORMANCE 

METHOD 

TEST 

READ AND RECORD 

GROUPS 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1.7,9 

Table 4 

1,9 

Table 4 (Note 1) 




NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KO ± 5% for dynamic burn-in 


OSCILLATOR 



1,3,5, 8,11,13,15 

7 

,9 

4, 6,10,12,16 

14 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V± 0.5V 


.9 

8 

1 -6,10-16 


NOTE: Each pin except VCC and GND will have a resistor of 47Kfl ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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Die Characteristics 

DIE DIMENSIONS: 

2.13x2.13 mils 
84mm x 84mm 

METALLIZATION: 

Type:AISi 

Metal Thickness; 11kA ± 1kA 
GLASSIVATION: 

Type:Si02 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

100pm X 100pm- 

4x4 mils 

Metaiiization Mask Layout 

HCTS153MS 


S1 1E VCC 2E 

(2) (1) (16) (15) 


























































































SEMICONDUCTOR 


HCS154MS 


December 1992 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10’’° RAD(Si)/s 20ns Puise 

• Cosmic Ray Upset Immunity < 2 x 10‘° Errors/Gate Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125°C 

• Significant Power Reduction Compared to LSTTL 
ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 30% of VCC Max 

- VIH = 70% of VCC Min 

• input Current Levels li ^ 5pA at VOL, VOH 

Description 

The Harris HCS154MS is a Radiation Hardened 4 to 16 
line Decoder/Demultiplexer with two enable inputs. A high 
on either enable input forces the output to a high state. 
The Demultiplexing function is performed by using the 
four input lines AO to A3 to select the desired output 
states. 

The HCS154MS utilizes advanced CMOS/SOS technol¬ 
ogy to achieve high-speed operation. This device is a 
member of radiation hardened, high-speed, CMOS/SOS 
Logic Family. 

The HCS154MS Is supplied in a 24 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual- 
In-Line Package (D suffix). 


Radiation Hardened 
4-to-16 Line Decoder/Demultiplexer 


Pinouts 

24 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T24, LEAD FINISH C 
TOP VIEW 



24 PIN CERAMIC FLAT PACK 
MIL-STD-1835, DESIGNATOR CDFP4-F24, LEAD FINISH C 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 2479.1 
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Specifications HCS154MS 


Absolute Maximum Ratings 

Supply Voltage.-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output.±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification...Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings' may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under 'Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).100ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (Jp) .-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

40 

pA 

2,3 

+125*^0, -55°C 

- 

750 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

+25°C 

mm 

- 

mA 

2,3 

+125°C, -55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

+25°C 

-4.8 

- 

mA 

2,3 

+125°C.-55°C 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 

1.2,3 

+25°C, +125°C, -55°C 

- 

0.1 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 

1.2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

V 

VCC = 5.5V, VIH = 3.85V, 
10H = -50pA, VIL = 1.65V 

1.2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

■ 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

- 

±0.5 

pA 

2,3 

+125°C, -55<'C 

- 

±5.0 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), (Note 2) 
VIL = 0.30(VCC) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

■ 

■ 

■ 


NOTES; 

1. All voltages reference to device GND. 


2. For functional tests, VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


Reliability Information 

Thermal Impedance. 0ja 0jc 

Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 
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Specifications HCS154MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUPA 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Address to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 

10,11 

+125®C, -55°C 

2 

34 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 

10,11 

+125°C, -55°C 

2 

31 

ns 

Enable to Output 

TPLH 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 

10,11 

+125°C, -55°C 

2 

27 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN I MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 44 

PF 

1 

+125°C 

Typical 49 

PF 

Input Capacitance 

CIN 

VCC = Open, 1= 1MHz 


+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 


+25°C 


15 

ns 

1 

+125°C 


22 

ns 


NOTE: 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 

CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD LIMITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

-i-25°C 

4.0 

■ 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

-4.0 

- 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC)at1MRAD, 

IOL = 50pA 

+25°C 

1 

0.1 

Output Voltage High 

VOH 

VCC = 4.5V or 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

1 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

+25°C 

■ 

■ 
















































































































































Specifications HCS154MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD LIMITS 

1M RAD LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Address to Output 

TPLH 

VCC = 4.5V 

+25°C 

2 

34 

2 

43 

ns 


TPHL 

VCC = 4.5V 

+25°C 

2 

31 

2 

39 

ns 

Enable to Output 

TPLH 

TPHL 

VCC = 4.5V 

+25°C 

2 

27 

2 

34 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% Of 0 Hour 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1.7,9 

ICC. lOL/H 

Interim Test II (Postburn-ln) 

100%/5004 

1.7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Interim Test HI (Postbum-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2,3,8A,8B, 10,11 


Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A,8B,9,10,11, Deltas 

Subgroups 1,2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9, 10, 11 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


TABLE?. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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Specifications HCS154MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


1-11,13-17 


12, 18-23 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


1-11,13-17 


DYNAMIC BURN-IN I TEST CONNECTIONS (Note 2) 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOKQ ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 680KQ ± 5% for dynamic burn-in. 

TABLE 9. IRRADIATION TEST CONNECTIONS 


OSCILLATOR 



1 12,18-21 

1-11,13-17 

24 

23 1 



OPEN 

GROUND 

VCC = 5V ± 0.5V 

1-11, 13-17 

12 

18-24 



NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



AC Load Circuit 

OUT - 


CL = 50pF 
RL s soon 
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Die Characteristics 

DIE DIMENSIONS: 

85 X 101 mils 
2.16 x2.57mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 1 1 kA ± IkA 

GLASSIVATION: 

Type:Si02 

Thickness: 1 3kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

2.0 X lO^A/cm^ 

BOND PAD SIZE: 

lOOjim X lOOjim 
4 x4 mils 

Metailization Mask Layout 

HCS154MS 






















































































SEMICONDUCTOR 


HCTS157MS 


December 1992 


Radiation Hardened 
Quad 2-Input Multiplexers 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs..10 LSTTL Loads . 

• Military Temperature Range.-55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li < 5^A at VOL, VOH 

Description 

The Harris HCTS157MS is a Radiation Hardened quad 
2-input multiplexers with select and enable inputs. 

The HCTS157MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS157MS Is supplied In a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 



Truth Table 


ENABLE 

SELECT 

INPUTS 

E 

S 

H 

X 



H = High Level 
L = Low Level 
X = Immaterial 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r a a 


File Number 2464.1 








































Specifications HCTS157MS 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage (VCC). 

. ...-0.5Vto+7.0V 

Thermal Impedance ... 

0ja 

0jc 

Input Voltage Range, All Inputs.■ 

■0.5V to VCC ■f0.5V 

Weld Seal DIC. 

.. 75°C/W 

16°C/W 

DC Input Current, Any One Input. 


Weld Seal Flat Pack. 

.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output. 


Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA--55°Cto-f100°C. 


.1W 

Storage Temperature Range (TSTG). 

.. -65°C to +150®C 

For Tyv - -flOO^C to +125°C. 

.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec). 

. +265°C 




Junction Temperature (TJ). 

.■f175°C 




ESD Classification. 

.Class 1 




CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings’ may be applied to devices (one a t a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

under ’Electrical Performance Characteristics’are the only conditions recommended for satisfactory device operation. 



Operating Conditions 

Supply Voltage (VCC). 

... -f4.5V to +5.5V 

Input Low Voltage (VIL).... 


.. O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF) 

.500ns Max 

Input High Voltage (VIH). 


.VCC/2 to VCC 

Operating Temperature Range (T^). 

.. -55‘’C to -f125°C 




TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50^lA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50nA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOH = -50nA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50nA. VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 



TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25®C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25®C, +125®C, -55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C,-55°C 


VCC = 4.5V, VIH = 2.25V, 7, 8A, 8B +25°C, +125°C, -55°C 

VIL = 0.8V (Note 2) 



1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS157MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Data to Output 

TPHL 

VCC = 4.5V 

9 

+25®C 

2 

26 

ns 




10,11 

+125°C, -55°C 

2 

30 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C,-55°C 

2 

24 

ns 

Enable to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 




10,11 

+125°C, -55°C 

2 

25 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 




10,11 

+125°C, -55°C 

2 

25 

ns 

Select to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

31 

ns 




10,11 

+125°C.-55®C 

2 

37 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 




10,11 

+125°C, -55°C 

2 

29 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHLTTL 

Time 

H 


CONDITIONS 


VCC = 5.0V, f= 1MHz 


VCC = Open, 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25'’C 


+125®C 


+25°C 


+125''C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


(NOTES 1,2) 
SYMBOL CONDITIONS 


ICC VCC = 5.5V, VIN = VCC or GND 


lOL VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1M RAD 
LIMITS 
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Specifications HCTS157MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


SYMBOL 







(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 

IOL = 50pA 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V atIMRAD (Note 3) 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 


200K RAD 
LIMITS 


1M RAD 
LIMITS 


PARAMETERS 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 


Data to Output 


Enable to Output 


Select to Output 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 




30 

2 

24 

2 

25 

2 

25 

2 

37 

2 

29 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

IOL7IOH 

5 

-15% Of 0 Hour 


TABLES. APPLICABLE SUBGROUPS 


Initial Test (Preburn-ln) 

100%/5004 

Interim Test I (Postburn-ln) 

100%/5004 


CONFORMANCE GROUPS 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Group D 


NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


GROUP A SUBGROUPS 


1,7,9 


1.7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3, 8A, 8B, 10,11 


1,2,3, 7, 8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1.7,9 


1,2, 3,7, 8A. 8B, 9,10,11 
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Specifications HCTS157MS 




CONFORMANCE 

GROUPS 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE RAD 


Group E Subgroup 2 5005 I 1,7,9 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 




TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5V VCC = 6V ± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


4,7, 9,12 

1-3,5,6, 8,10,11, 


_13-15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


OSCILLATOR 



8,15 

4, 7, 9,12 

16 

2, 3, 5, 6,10,11, 
13,14 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-ln. 

2. Each pin except VCC and GND will have a resistor of 6800 ± 5% for dynamic burn-ln. 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V± 0.5V 

4,7, 9,12 

8 

1.2,3, 5, 6,10,11,13-16 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS157MS 


Die Characteristics 

DIE DIMENSIONS; 

84x84 mils 

METALLIZATION: 

Type;SiAI 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm2 

BOND PAD SIZE: 

100pm X 100pm 
4 mils X 4 mils 

Metaiiization Mask Layout 

HCTS157MS 







































































































SEMICONDUCTOR 


HCTS160MS 


December 1992 


Radiation Hardened 
Synchronous Counter 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Rate 2x10'® Errors/BIt Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs.10 LSTTL Loads 

• Military Temperature Range.-55®C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- V1L = 0.8V Max 

- ViH = VCC/2Min 

• Input Current Levels li ^ 5|iA @ VOL, VOH 

Description 

The Harris HCTS160MS is a Radiation Hardened high 
speed presettable BCD decade synchronous counter that 
features an asynchronous reset and look-ahead carry logic. 
Counting and parallel presetting are accomplished synchro¬ 
nously with the low-to-high transition of the cl ock. A low level 
on the synchronous parallel enable input, SPE, disables 
counting and allows data at the preset inputs. PO - P3. to be 
loaded into the counter. The counter is reset by a low on the 
master reset input, MR. Two count enables, PE and TE are 
provided for n-bit cascading. TE also controls the terminal 
count output, TC. The terminal count output Indicates a max¬ 
imum count for one clock pulse and is used to enable the 
next cascaded stage to count. 

The HCTS160MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS160MS is supplied in a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-ln- 
Llne Package (D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F16, LEAD FINSIH C 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r qci 
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HCTS160MS 


INPUTS 





Truth Table 


OPERATING MODE 


Reset (Clear) 


Parallel Load 


h (Note 3) 


Inhibit H I (Note 2) X h (Note 3). 

H X I (Note 2) h (Note 3) 


H = HIGH Voltage Level 
L = LOW Voltage Level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
i = LOW voitage ievel one setup time prior to the LOW-to-HiGH clock transition 
X = Immaterial 

q = Lower case letterindicate the state of the referenced output prior to the LOW-to-HIGH clock transition 
= LOW-to-HIGH clock transition 

NOTES: 

1. The TC output is HIGH when TE is HiGH and the counter is at terminal count (HHHH for 161 and HLLH for 160) 

2. The HIGH-to-LOW transition of PE or TE on the 54/74161 and 54/74160 should only occur while CP Is high for conventional operation 

3. The LOW-to-HIGH transition of SPE on the 54/74161 and 54/74160 should only occur while CP is high for conventional operation 




Functional Block Diagram 
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Specifications HCTS160MS 


Weld Seal DIG. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

ForTA = *55°Cto+100°C.1W 

For = +100°C to +125°C.Derate Linearly at 13mW/°C 


Absolute Maximum Ratings . Reliabiiity Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°CA/V 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C por T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “"Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125®C,-55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55®C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


UNITS 


\iA 


pA 


mA 


mA 


mA 


mA 



NOTES; 

1. All voltages referenced to device GND. 

2. For functional tests, VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 
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Specifications HCTS160MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

CP to ON 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

26 

hs 




10,11 

+125°C, -55°C 

2 

30 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

23 

ns 




10,11 

+125°C, -55°C 

2 

26 

ns 

CP to TO 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 




10,11 

+125°C, -55°C 

2 

32 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

24 

ns 




10,11 

+125°C,-55°C 

2 

28 

ns 

TEtoTC 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C, -55°C 

2 

29 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C,-55®C 

2 

20 

ns 

^to ON, TO 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

46 

ns 



_;_i 

10,11 

+125°C, -55°C 

2 

51 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f=r 1MHz 

1 

+25°C 

Typical 69 

PF 



1 

+125°C 

Typical 173 

pF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 


22 

ns 


NOTES: 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 











































































































































Specifications HCTS160MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voitage Low 


Output Voitage High 


Input Leakage Current 


Noise immunity 
Functional Test 


SYMBOL 


ICC 


iOL 





(NOTES 1, 2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V. VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, VIH = VCC/2, 
VIL = 0.8V at 200K RAD, VIL = 0.3V at 
1MRAD, IOL = 50pA 


VCC == 4.5V and 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200KRAD, 

VIL = 0.3V at 1M RAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


TEMP¬ 

ERATURE 


200K LIMITS 


MAX I UNITS 





im 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUPB 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% Of 0 Hour 
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Specifications HCTS160MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100V5004 

1,7, 9, Deltas 

Interim Test ni (Postbum-In) 

100%/5004 

1.7.9 

PDA 

100%/5004 

1,7,9, Deltas 

Final Test 

100%/5004 

2,3, 8A. 8B, 10,11 

Group A (Note 1) 

Sample/5005 

1,2, 3,7,8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sampie/5005 

1.7,9 

Group D 

Sample/6005 

rnrn^m^mmm 


READ AND RECORD 


ICC, lOL/H 


ICC. lOL/H 


ICC, lOL/H 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of Mil-Std-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% go/no-go. 


POST RAD 


Table 4 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 


STATIC I BURN-IN 


11-15 


STATIC II BURN-IN 


11-15 


DYNAMIC BURN-IN 



4,6, 8 

11-15 

1,3,5,7,9,10,16 

2 


1. Each pin except VCC and GND will have a resistor of lOKD ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V± 0.5V 

11-15 

8 

1-7,9,10,16 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for Irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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Die Characteristics 

DIE DIMENSIONS: 

104x86 mils 

METALLIZATrON: 

Type:AISi 

Metal Thickness; 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

lOOpmx 100pm 
4 mils X 4 mils 

Metallization Mask Layout 

HCTS160MS 



(8) (9) 

GNO SPE 


( 10 ) 

TE 






































































SEMICONDUCTOR 


HCS161MS 


December 1992 


Radiation Hardened 
Synchronous Counter 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Immunity 2 x 10‘® Error/Bit Day (Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3VCCMax 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5)iA at VOL, VOH 

Description 

The Harris HCS161MS is a Radiation Hardened 4-Input Binary; 
synchronous counter featuring asynchronous reset and look- 
ahead carry logic. The HCS161 has an active-low master re set to 
zero, MR. A low level at the synchronous parallel enable, SPE, 
disables counting and allows data at the preset inputs (pO - p3) to 
load the counter. The data is latched to the outputs on the posi¬ 
tive edge of the clock input, CP. The HCS161MS has two count 
output, IC. The terminal count output indicates a maximum count 
for one clock pulse and is used to enable the next cascaded 
stage to count. 

The HCS161MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS161MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line Package 
(D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835, DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835, DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 



Truth Table 


OPERATING MODE 


Reset (Clear) 


Parallel Load 



PE 

TE 

X 

X 

X 

X 

X 

X 



H = High Level, L = Low Level, X = Immaterial, . 


Kb) 


Transition from low to high 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ _ _ _ 


File Number 2469.1 
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Specifications HCS161MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°CA/V 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(Ail Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.. 1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mWy°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

BSD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).100ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 


VCC = 4.5V. VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, 

VIH = 0.70(VCC), 
VIL=:0.30(VCC) 


GROUP 
A SUB¬ 
GROUPS 


2.3 





TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


-i-25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C. +125°C. -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C. -55°C 


+25°C, +125°C, -55°C 


LIMITS 


MIN 


NOTE: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 



MAX UNITS 


40 


\iA 


pA 


mA 


mA 


mA 


mA 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

CP to On 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

34 

ns 

10,11 

+125°C,-55°C 

2 

39 

ns 

CP to TC 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

37 

ns 

10,11 

+125°C, -55°C 

2 

42 

ns 

TEtoTC 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

23 


10,11 

+125°C,-55°C 

2 

26 


MR to Qn 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

41 

ns 

10,11 

+125°C, -55°C 

2 

45 

ns 

^toTC 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

46 

ns 

10,11 

+125°C,-55°C 

2 

51 

ns 


NOTES: 

1. All voltages referenced to device OND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS^ 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 36 

PF 

1 

+125‘'C 

Typical 56 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 


10 

pF 

1 

+125‘'C 


10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C 

- 

22 

ns 


NOTE: 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

200K RAD LIMITS 

1MRAD LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

2.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 


4.0 


mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

-4.0 

- 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIM RAD, 

IOL = 50pA 

+25°C 

1 

0.1 

1 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

1 

VCC 

-0.1 

1 

V 
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TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD LIMITS 

1M RAD LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

- 

±5 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

CP to On 

TPHL 

VCC = 4.5V 

+25°C 

2 

39 

2 

50 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

39 

2 

50 

ns 

CPtoTC 

TPHL 

VCC = 4.5V 

+25°C 

2 

43 

2 

53 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

43 

2 

53 

ns 

TE to TC 

TPHL 

VCC = 4.5V 

+25°C 

2 

27 

2 

33 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

27 

2 

33 

ns 

^toQn 

TPHL 

VCC = 4.5V 

+25°C 

2 

45 

2 

56 

ns 

MRtoTC 

TPHL 

VCC = 4.5V 

+25°C 

2 

51 

2 

63 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests, VO > 4.0V is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUPB 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1.7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC. lOL/H 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Interim Test ni (Postburn-ln) 

100%/5004 

1.7.9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2,3, 8A, 8B, 10, 11 


Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7, 8A, 8B, 9,10,11, Deltas 

Subgroups 1,2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 
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Specifications HCS161MS 




CONFORMANCE 

GROUPS 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE RAD 


Group E Subgroup 2 5005 1,7,9 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


PRE RAD 


1.9 


POST RAD 


Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 



4,6,8 

11-15 

1,3, 5,7, 9,10,16 

2 


NOTES: 

1. Each pin except VCC and GNO will have a resistor of 10KO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 680KO ± 5% for dynamic bum-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCCa5V±0.5V 

11-15 

8 

1-7, 9,10,16 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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Die Characteristics 

DIE DIMENSIONS; 

104x86 mils 
2650 x2190mm 

METALLIZATION: 

TypaAISi 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 
<2.0 X 10®A/cm2 

BOND PAD SIZE: 

100pm X 100pm 
4x4 mils 


Metallization Mask Layout 


PO (3) 


PI (4) 


P2{5) 


P3(6) 


PE (7) 


HCS161MS 


CP 

( 2 ) 


MR VCC 
(1) (16) 


(15)TC 


(14) QO 


(13) Q1 


(12) Q2 


(11) Q3 



( 8 ) 


(9) 


( 10 ) 






























































SEMICONDUCTOR 


HCTS 161 MS 


December 1992 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10"'° RAD(SI)/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2x10’® Error/Bit Day (Typ) 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs -10 LSTTL Loads 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li < 5^ at VOL, VOH 

Description 

The Harris HCTS161MS high-reliability high-speed presettable 
four-bit binary synchronous counter features asynchronous reset 
and look-ahead carry logic. The HCS161 has an active-low mas¬ 
ter rese t to z ero. MR. A low level at the synchronous parallel 
enable, SPE, disables counting and allows data at the preset 
inputs (PO - P3) to load the counter. The data is latched to the 
outputs on the positive edge of the clock input, CP The 
HCTS161MS has two count enable pins, PE and TE. TE also 
controls the terminal count output, TC. The terminal count output 
indicates a maximum count for one clock pulse and is used to 
enable the next cascaded stage to count. 

The HCTS161MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS161MS Is supplied In a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Radiation Hardened 
Synchronous Counter 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 2144.1 







HCTS161MS 


Functional Diagram 


PO PI P2 P3 Q1 Q2 Q0Q3 

93 94 95 96 .... 


wtmm- 




Truth Table 



H = High Level, L = Low Level, X = Immaterial, 

h = HIGH-voltage level one setup time prior to the LOW-to-HIGH clock transition, 

I = LOW-voltage level one setup time prior to the LOW-to-HIGH clock transition, 
q = Lower-case letters indicate the state of the referencedoutput prior to the LOW-to-HIGH clock transition. 
= Transition from low to high 


1. The TC output is HIGH when TE is HIGH and the counter is at Terminal count (HHHH). 

2. The HIGH-to-LOW transition of SPE should only occur while CP is HIGH for conventional operation. 
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Absolute Maximum Ratings 


Reliability Information 



Supply Voltage (VCC). 

.-0.5to+7.0V 

Thermal Impedance .. 

0ja 

®jc 

Input Voltage Range, AH Inputs. 

.. .-0.5V to VCC +0.5V 

Weld Seal DIC. 

.. 75°C/W 

16°C/W 

DC Input Current, Any One Input. 

.±10mA 

Weld Seal Flat Pack. 

.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output. 

.±25mA 

Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA--55°Cto+100°C. 


.1W 

Storage Temperature Range (TSTG). 

.-65°Cto+150°C 

For Ta = +100°C to +125°C. 

.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec). 

. +265°C 




Junction Temperature (TJ). 

.+175°C 




ESD Classification. 





CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

under ‘Electrical Performance Characteristics’are the only conditions recommended for satisfactory device operation.. 



Operating Conditions 

Supply Voltage (VCC).. 

.+4.5Vto+5.5V 

Input Low Voltage (VIL). 


.. O.OV to 0.8V 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).500ns Max 

Input High Voltage (VIH). 


.VCC/2 to VCC 

Operating Temperature Range (T^).. 

.-55°C to +125°C 




TABLET. 

DC ELECTRICAL PERFORMANCE CHARACTERISTICS 




PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125®C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C. +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C. -55°C 


+25°C, +125°C. -55°C 


+25°C 


+125°C,-55°C 


7,8A,8B +25°C,+125°C,-55°C 


NOTE: 

1. All voltages reference.to device GND. 

2. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


VCC 

= 5.5V, 


VIN = 

VCC or GND 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = 0.4V, VIL 

= 0V 

I VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = VCC-0.4V, 

VIL = 

OV 


VCC 

= 4.5V, VIH = 

2.25V, 

IOL = 

50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOL = 

50pA, VIL = 

0.8V . 

VCC 

= 4.5V, VIH = 

2.25V, 

IOH = 

= -50pA, VIL = 

:0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOH = 

-50pA, VIL = 

:0.8V 

VCC 

= 5.5V, VIN = 

VCC-or 

GND 



VCC 

= 4.5V, VlH = 

2.25V, 

VIL = 

0.8V (Note 2) 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

AGUB- 

GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

CP to Qn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

23 

ns 




10,11 

+125°C,-55°C 

2 

28 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

31 

ns 




10,11 

+125°C, -55°C 

2 

36 

ns 

CPtoTC 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 




10,11 

+125°C,-55°C 

2 

30 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 




10,11 

+125°C, -55°C 

2 

37 

ns 

TE to TC 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

15 

ns 

-- 


- - -- 

10,11 

+125°C,-55°C 

2 

18 ^ 



TPHL 

VCC = 4.5V 

9 

+25°C 

2 

22 





10,11 

+125°C,-55°C 

2 

25 


MR to Qn 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

34 

ns 




10,11 

+125°C, -55°C 

2 

39 

ns 

^toTC 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

36 

ns 




10,11 

+125°C, -55°C 

2 

41 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 40 

PF 

1 

+125°C 

Typical 64 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 


15 

ns 

1 

+125°C 

- 

22 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1, 2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

2.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 
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TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 


SYMBOL 


lOH 





MR to On 


MRtoTC 




(NOTES 1,2) 
CONDITIONS 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V. 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOL = 50iiA 


VCC = 4.5V and 5.5V. VIH = VCC/ 
2, VIL = 0.8V at 200K RAD, VIL = 
0.3V atIMRAD, lOH =-50pA 


VCC = 5.5V. VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V. 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 
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CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test HI (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC. lOL/H 


ICC, lOL/H 


ICC. lOL/H 


Sample/5005 


Sample/5005 


Group D 


NOTE: 

1. Alternate group A testing In accordance with method 5005 of MIL-STD-883 may be exercised. 


GROUP A SUBGROUPS 


1,7,9 


1,7,9. 


1,7,9 


1,7, 9, Deltas 


1,7,9 


1,7, 9, Deltas 


2,3,8A,8B, 10,11 


1,2, 3, 7,8A, 8B, 9,10,11 


1,2,3,7, 8A,8B,9,10,11. Deltas Subgroups 1,2,3, 9,10,11 


,9 


T,2,3,7,8A,8B,9,10. 11 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD POST RAD 


Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


VCC = 6V± 0.5V 


OSCILLATOR 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


1 -7,9,10,16 


4,6,8 

11-15 

1,3, 5, 7,9,10,16 

2 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of IkO ± 5% for dynamic burn-in 

TABLE 9. IRRADIATION TEST CONNECTIONS 



GROUND 


8 


VCC = 5V ± 0.5V 


1-7, 9,10,16 



NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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Die Characteristics 


DIE DIMENSIONS: 

86 x71 mils 

METALLIZATION: 

Type; AlSi 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE: 

- 1GG|imx 100|xm- 

4x4 mils 

Metallization Mask Layout 


CP 

( 2 ) 


HCTS161MS 

MR 

( 1 ) 

































































SEMICONDUCTOR 


HCTS163MS 


December 1992 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(SIVs 20ns Pulse 

• Cosmic Ray Upset Rate 2 x 10‘® Errors/BIt Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs.10 LSTTL Loads 

• Military Temperature Range ... -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

. VIH = VCC/2 Min 

• Input Current Levels li ^ SjiA at VOL, VOH 

Description 

The Harris HCTS163MS is a Radiation Hardened 
synchronous presettable counter that feature look-ahead 
carry logic for use in high speed counting application. 
HCTS163MS is a binary counter, and is reset synchronously 
with the clock. Counting and parallel presetting are both 
accomplished synchronously with the negative to positive 
transition of the clock. 

The HCTS163MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS163MS is supplied in a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Radiation Hardened 
Synchronous Counter 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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OPERATING MODE 

MR 

Reset (clear) 

1 

Parallel Load 

h (Note 3) 


h (Note 3) 

Count 

h (Note 3) 

Inhibit 

h (Note 3) 


h (Note 3) 



I (Note 2) 


h (Note 3) 


h (Note 3) 


h(Note 3) 


H = HIGH Voltage Level 
L = LOW Voltage Level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
I = LOW voitage level one setup time prior to the LOW-to-HIGH dock transition ^ 

X = Immaterial 

q = Lower case letter indicate the state of the referenced output prior to the LOW-to-HiGH clock transition 
= LOW-to-HiGH clock transition 

NOTES: 

1. The TC output is HIGH when TE is HIGH and the counter is at terminal count.(HLLH for 1^2 and HHHH for 163) 

2. The HIGH-to-LOW transition of PE or TE on the 54/74163 and 54/74160 should only occur while CP is high for conventional operation 

3. The LOW-to-HIGH transition of SPE or ^ on the 54/74163 should only occur while CP Is high for conventional operation 


Functional Block Diagram 


QO Q1 Q2 Q3 
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Specifications HCTS163MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage (VCC).*0.57 to +7.0V Thermal Impedance 


Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°CA/V 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ)..+175°C 

ESD Classificatioa.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This 'ts a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).44.5V to 4-5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5 VCC (TR, TF).500ns Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (T^).-55°C to 4-125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 

NOTES: 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC orGND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


4-25°C 


4-125°C, -55°C 


4-25°C 


4-125°C, -55°C 


4-25''C 


4-125°C, -55°C 


4-25°C, 4-125°C, -55°C 


+25°C, 4-125°C, -55°C 


4-25°C, 4-125°C, -55°C 


4-25°C, 4-125°C, -55°C 


4-25°C 


4-125°C,-55°C 


7, 8A, 8B 4-25°C,4-125°C,-55°C 



1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0", 
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Specifications HCTS163MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

CP to On 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 



10,11 

+125°C,-55°C 

2 

29 

ns 

CPtoTC 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 



10,11 

+125°C,-55°C 

2 

33 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

50 

ns 

■■■ 



10,11 

+125°C,-55°C 

2 

75 

ns 

TE to TC 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

23 

ns 




10,11 

+125°C,-55°C 

2 

29 

ns 


NOTES; 

1 . All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTE 1) 
CONDITIONS 

TEMPERATURE 

1 LIMITS 1 

UNITS 

MIN 

MAX 

Capacitance Power Dissipation 

CPD 

VCC = 5.0V, 1 = 1MHz 

+25°C 

Typical 52 

PF 

+125°C 

Typical 117 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

+25°C 

- 

10 

pF 

+125°C 

- 

10 

pF 

Output Transition Time 

TTHL 

TTLH 

VCC = 4.5V 

+25°C 

- 

15 

ns 

+125°C 

- 

22 

ns 


NOTE: 

1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

2.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

■ 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- . 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

V 



















































































































































Specifications HCTS163MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 

CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1M RAD 
LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

\iA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V atIMRAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

CP to On 

TPHL 

TPLH 

VCC = 4.5V 

+25°C 

2 

29 

2 

36 

ns 

CP to TC 

TPLH 

TPLH 

VCC = 4.5V 

+25°C 

2 

33 

2 

40 

ns 


TPHL 

VCC = 4.5V 

+25°C 

2 

75 

2 

90 

ns 

TEtoTC 

TPHL 

VCC = 4.5V 

+25°C 

2 

29 

2 

29 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOUlOH 

5 

-15% Of 0 Hour 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1.7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Interim Test ni (Postbum-In) 

100%/5004 

1.7,9 


PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2, 3, 8A, 86,10,11 


Group A (Note 1) 

Sample/5005 

1,2, 3,7, 8A, 86,9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 86,9,10,11, Deltas 

Subgroups 1,2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2,3, 7. 8A. 86. 9. 10,11 



NOTE: 

1. Alternate group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 
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Specifications HCTS163MS 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 


TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 




NOTE; 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 



DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


, 6,8 


1-7, 9,10,16 


11-15 1,3,5,7,9,10,16 


NOTES; 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 



AC Load Circuit 

OUT - 


CL = 50pF 
RL = 500Q 



7-380 





























































HCTS163MS 




















































































































SEMICONDUCTOR 


HCS164MS 


December 1992 


Radiation Hardened 
8-Bit Serial-ln/Parallel-Out Register 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10'’° RAD(Si)/s 20ns Puise 

• Cosmic Ray Upset Rate 2x10'^ Errors/Bit Day 

• Latch-Up-Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs-10 LSTTL Loads 

• Miiitary Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3 VCC Max 

- VIH = 0.7 VCC Min 

• Input Current Levels 11 ^ 5|aA at VOL, VOH 

Description 

The Harris HCS164MS is a Radiation Hardened 8-bit Serial- 
In/Parallel-Out Shift Register that has fully synchronous 
serial data entry and an asynchronous master reset. 

The HCS164MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS164MS is supplied in a 14 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Truth Table 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14. LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 




H= High Voltage Level 

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transistlon 
L= Low VoltageLevel 

I = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition. 

= LOW-to-HIGH clock transition 

q = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH 
clock transition 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 . * 


File Number 2465.1 
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Specifications HCS164MS 


Absolute Maximum Ratings Reliability information 

Supply^Voltage (VCC).-0.5V to +7.0V Thermal Impedance. Bja Gjc 

Input Voltage Range, All Inputs ..-0.5V to VCC +0.5V Weld Seal DIC..... 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output..±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to th&.VSS Terminal) For = -55°C to +100°C...1W 

Storage Temperature Range (TSTG)... -65°C to +150°C For T/^ +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ)...+175°C 

BSD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.■f4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5 VCC (TR, TF).500ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT =: 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


GROUP 
A SUB¬ 
GROUPS ' TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125®C,-55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25'’C, +125°C, -55'’C 


+25®C, +125°C, -55®C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


7,8A,8B +25°C,+1250C,-55°C 


Noise Immunity FN VCC = 4.5V, 

Functional Test VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 


NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

TEMPERATURE 

LIMITS 

UNITS 

A SUB¬ 
GROUPS 

MIN 

MAX 

CP to On 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 


TPHL 

VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

37 

ns 

^to On 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 



VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

37 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 




Typical 90 


Typical 110 


10 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed.but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


200K RAD LIMITS 1M RAD LIMITS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


SYMBOL 


ICC 


lOL ’ 



(NOTES 1,2) 

TEMP- 

CONDITIONS 

"ERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

VCC = 4.5V and 5.5V. 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 
lOL = 50pA 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD. 
lOH = -50pA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 
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Specifications HCS164MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


200K RAD LIMITS I 1M RAD LIMITS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD 
(Note 3) 

+25°C 

CP to On 

TPHL 

TPLH 

VCC = 4.5V 

+25°C 

^to On 

TPHL 

VCC = 4.5V 

+25°C 



2 

37 

2 

37 


46.25 I ns 


46.25 I ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12^iA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1.7.9 

Interim Test I (Postburn-ln) 

100%/5004 

1.7,9 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Interim Test ni (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Final Test 

100%/5004 

2,3, 8A,8B, 10,11 

Group A (Note 1) 

Sample/5005 

1.2, 3. 7, 8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1.7,9 

Group D 

Sample/5005 

1,2,3,7,8A,8B,9,10.11 


READ AND RECORD 


ICC, lOUH 


ICC, lOUH 


ICC, \OUH 



NOTE: 

1. Alternate group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


METHOD 


5005 


Group E Subgroup 2 


NOTE; 

1. Except FN test which will be performed 100% Go/No-Go. 


TEST 

READ AND RECORD 


PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 
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SEMICONDUCTOR 


HCTS164MS 


December 1992 


Radiation Hardened 
8-Bit Serial-ln/Parallel-Out Register 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Rate 2x10'® Errors/Bit Day 

• Latch-Up-Free Under Any Conditions 

• Military Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.8 VCC Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCTS164MS is a Radiation Hardened 8-bit 
Serial-in/Parallel-Out Shift Register with asynchronous 
reset. 

The HCTS164MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS164MS is supplied in a 14 lead Ceramic flatpack 
(K suffix) or a Ceramic Dual-ln-Line Package (D suffix). 


Truth Table 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 





H = High Voltage Level 
L= Low Voltage Level 

= LOW-to-HIGH clock transition 

q = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH 
clock transition 

* DS1 and DS2 inputs must be at state one setup prior to CP (rising edge) 

** Lower case letters indicate the state of the reference input (or output) one setup time prior to clock 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Functional Diagram 
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Specifications HCTS164MS 


Absolute lUlaximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input..±10mA Weld Seal Flat Pack. 64°CA/V 12°CA/V 

DC Drain Current, Any One Output..±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).. -65°C to +150°C For T/^ = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

BSD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. E)q 30 sure to absolute maximum radng conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).OV to 0.8V 

Input Rise and Fall Times at 4.5 VCC (TR. TF).lOOnsA/ Max Input High Voltage (VIH).VCC to VCC/2V 

Operating Temperature Range (T;^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

Supply Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

Output Current 
(Sink) 

lOL 

VCC = VIH = 4.5V. 

VOUT = 0.4V, VIL = OV 
(Note 2) 

Output Current 
(Source) 

lOH 

VCC = VIH = 4.5V, 

VOUT = VCC -0.4V, 

VIL = OV (Note 2) 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50^lA, VIL = 1.35V 



VCC = 5.5V, VIH = 3.85V, 
IOL = 50^iA, VIL = 1.65V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50nA, VIL = 1.35V 



VCC = 5.5V, VIH = 3.85V, 
IOH = -50nA. VIL = 1.65V 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 



GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C,-55°C 


7, 8A, 8B +25°C,+125°C,-55°C 


MAX 
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Specifications HCTS164MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

CP to On 

TPLH 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 


VCC = 4.5V 

10,11 

+125°C,-55°C 

2 

33 

ns 

^to On 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

34 

ns 



VCC = 4.5V 

10,11 

+125°C,-55°C 

2 

42 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTE 1) 
CONDITIONS 

NOTES 

TEMPERATURE ■ 

LIMITS 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz : 

1 

+25°C 

Typical 90 

PF 

1 

+125°C, -55°C 

Typical 140 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C, -55°C 

- 

10 

pF 

Output Transition Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C, -55°C 

- 

22 

ns 


NOTE: 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1MRAD 

LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

2.0 

mA 

Output Current (Sink) 

iOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C - 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

■ 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) atIMRAD, 

IOL = 50pA 

+25°C 

1 

0.1 

1 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL=:0.12(VCC) atIMRAD, 
lOH = -50pA 

+25°C 

VCC. 

-0.1 

1 

VCC 

-0.1 

1 

1 

Input Leakage Current 

ilN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 


±5 

1 pA 
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TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 



(NOTES 1,2) 
CONDITIONS 


200K RAD 
LIMITS 


1M RAD 
LIMITS 


TEMP- ---- 

ERATURE I MIN MAX I MIN MAX I UNITS 


Noise Immunity 
Functional Test 


FN VCC = 4.5V, VIH = 0.70(VCC), 
VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD 
(Note 3) 



CP to On 

TPHL 

TPLH 

VCC = 4.5V 

+25°C 

2 

37 

2 

41.5 

MR to On 

TPHL 

VCC = 4.5V 

+25°C 

2 

37 

2 

52.5 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


GROUP A SUBGROUPS 


1,7,9 


1.7,9 


1.7,9 


1,7,9, Deltas 


1.7,9 


1,7, 9, Deltas 


2,3, 8A, 8B, 10,11 


1,2, 3, 7, 8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1, 2,3, 9,10,11 


1.7,9 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Sample/5005 


1,2,3, 7, 8A, 8B, 9,10,11 


Group D 


NOTE: 

1. Alternate group A testing In accordance with method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


METHOD 


5005 


PRE RAD 


1.7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD POST RAD 


1,9 Table 4 (Note 1) 
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TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5 V VCC = 6V ± 0.5 V 


1,2,8, 9,14 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


3-6, 10-13 


1,2, 7-9 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3-6, 10-13 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


3-6, 10-13 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOKO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 


OSCILLATOR 



TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


3-6,10-13 



VCC = 5V± 0.5V 


1,2, 8, 9,14 


NOTE: Each pin except VCC and GND will have a resistor of 47KQ ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 



AC Timing Diagrams 

--^- 

vs * INPUT 



Tf- 80% 80%- 

20%OUTPUT 


AC VOLTAGE LEVELS 


PARAMETER 

HCS 

UNITS 

VCC 

4.50 

V 

VIH 

4.50 

V 

VS 

2.25 

V 

VIL 

0 

V 

GND 

0 

V 
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Die Characteristics 

DIE DIMENSIONS: 

95 X 95 mils 
2.380 X 2.410mm 

METALLIZATION: 

Type; AlSi 

Metal Thickness: 11 kA ± IkA 

GLASSIVATION: 

Type: SiOa 

Thickness: 1 3kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

< 2,0 X 10^A/cm^ 

BOND PAD SIZE: 

100|im X 100pm 
4 mils X 4 mils 


Metallization Mask Layout 


HCTS164MS 
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SEMICONDUCTOR 


HCS165MS 


December 1992 


Radiation Hardened Inverting 
8-Bit Parallel-Input/Serial Output Shift Register 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^^ RAD(Si]/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2 x 10’^ Error/BIt Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs -10 LSTTL Loads 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3 VCC Max 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5jiA at VOL, VOH 

Description 

The Harris HCS165MS is a Radiation Hardened 8-Bit Paral- 
lel-ln/Serial-Out Shift Register with complementary serial 
outputs and an asynchronous parallel load input. 

The HCS165MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS165MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Truth Table 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR, CDFP4-F16, LEAD FINISH C 
TOP VIEW 




On REGISTER 


QO 


1 Q1-Q6 

Q7 

nai 

L 

H-H 

H 

Q0-Q5 

Q6 

Q0-Q5 

Q6 

CO 

O 

6 

Q7 


OUTPUTS 


Q7 



H= HIGH voltage level 

h= HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L= LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-High clock transition 

On = Lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition. 
X= Don’t Care 

= LOW-to-HIGH clock transition. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 2481.1 






























































HCS165MS 













Specifications HCS165MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16®C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V ^2°C/V^ 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).+265°C 

Junction Temperature (TJ)...+175°C 

ESD Classification.Class 1 

CAUTION: As wi^ all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Weld Seal DIC. 75°C/W 16 

Weld Seal Flat Pack. 64°C/W 12 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C. 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage (VCC).. +4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).500ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current 
(Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


SYMBOL 

(NOTE 1) 
CONDITIONS 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = 0V 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 



Input Leakage 

IIN 

Current 


Noise Immunity 
Functional Test 

FN 


GROUP 
A SUB¬ 
GROUPS 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125'’C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


LIMITS 


MIN 



1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 


TPLH 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

35 

ns 

10,11 

+125®C,-55®C 

2 

41 

ns 


TPLH 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

40 

ns 

10,11 

+125°C, -55°C 

2 

46 

ns 

D7toQ7 

TPLH 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 

10,11 

+125°C, -55°C 

2 

31 

ns 

D7to^ 

TPLH 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 

10,11 

+125°C, -55°C 

2 

35 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 1 MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, VIH = 5.0V, 

VIL = 0.0V,f=: 1MHz 

1 

+25°C 

Typical 27 

PF 

1 

+125°C 

Typical 37 

PF 

Input Capacitance 

CIN 

VCC = 5.0V, VIH = 5.0V, 

VIL = 0.0V,f=1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Capacitance 

COUT 

VCC = 5.0V, VIH = 5.0V, 

VIL = 0.0V,f=1MHz 

1 

+25°C 

- 

20 

pF 

1 

+125°C 

- 

20 

pF 

Pulse Width Time 

CP, PL 

TW 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0.0V 

1 

+25°C 

16 


ns 

1 

+125°C 

24 


ns 

Setup Time 

DStoCP, CEtoCP, 
Dn to PL 

TSU 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0.0V 

1 

+25®C 

16 


ns 

1 

+125°C 

24 


ns 

Hold Time 

DS to CP, CE 

TH 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0.0V 

1 

+25°C 

7 


ns 

1 

+125°C 

11 


ns 

Hold Time 

CE to CP 

TH 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0.0V 

1 

+25°C 

0 


ns 

1 

+125°C 

0 


ns 

Recovery Time 

PL to CP 

TREC 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0.0V 

1 

+25°C 

20 


ns 

1 

+125°C 

30 


ns 

Maximum 

Frequency 

FMAX 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0.0V 

1 

+25°C 

30 


MHz 

1 

+125°C 

20 


MHz 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V, VIH = 4.5V, 

VIL = O.OV 

1 

+25°C 

1 

15 

ns 

1 

+125°C 

1 

22 

ns 


NOTE: 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

2.0 

mA 


Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 

+25°C 

4.0 

- 

4.0 

- 

mA 



VOUT = 0.4V 


































































































































































































Specifications HCS165MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 


MAX 

MIN 

MAX 

UNITS 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25®C 

-4.0 

- 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V or 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC)at1MRAD, 

IOL = 50^lA 

-^25°C 

1 

0.1 

■ 

0.1 

1 

Output Voltage High 

VOH 

VCC = 4.5V or 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
lOH = -50pA 

■f25°C 1 

1 

1 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 

Input Leakage Current 

IIN 

VCC = 5.5V; VIN = yCC or GND 

+25®C 1 


±5 


*5 


Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD 
(Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

CP or CEN to Q7 or 
Q7N 

TPLH 

TPHL 

VCC = 4.5V 

-i-25°C , 

2 

41 

2 

51.25 

ns 

PEN to Q7 or Q7N 

TPLH 

TPHL 

VCC = 4.5V ! 

+25®C 

2 

46 

2 

57.50 

ns 

D7toQ7 

TPLH 

TPHL 

VCC = 4.5V 

+25°C 

2 

31 

2 

38.75 

ns 

D7to^ 

TPLH 

TPHL 

VCC = 4.5V 

-l■25°C 

2 

35 

2 

43.75 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO s 0.5V Is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (-i-25^C) 



TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


interim Test n (Postbum-In) 



Group A (Note 1) 


Group B 


Group D 


Subgroup B-5 


Subgroup B-6 


Sample/5005 


Sample/5005 


Sample/5005 


Sample/5005 


GROUP A SUBGROUPS 



READ AND RECORD 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B, 10,11 


1,2, 3,7,8A, 8B, 9,10,11 


1,2,3,7,8A,8B,9,10,11,Deltas Subgroups 1,2,3,9,10,11 


1.7,9 


1,2,3,7, 8A, 8B, 9,10,11 



1. Alternate Group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 


7-400 








































































































































Specifications HCS165MS 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


1 TEST 

READ AND RECORD 

1 PRE RAD 

POST RAD 

PRE RAD 

POST RAD 


Table 4 (Note 1) 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V ± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


.9 1-6,8,10-15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


.9 8 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


1-6,10-16 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkQ ± 5% for static burmin 

2. Each pin except VCC and GND will have a resistor of 680kO ± 5% for dynamic burn-in 


OSCILLATOR 


3-6, 8,11 -15 


,9 

_ 1.16 I 

^_ 



TABLE 9. IRRADIATION TEST CONNECTIONS 


GROUND VCC = 5V ± 0.5V 


,9 18 1-6,10-16 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 



LOGIC 
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SEMICONDUCTOR 


HCS166MS 


December 1992 


Features 


Radiation Hardened 8-Bit 
Parallel-Input/Serial Output Shift Register 


• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10'*° RADs(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2x10’® Error/Bit Day (Typ) 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs -10 LSTTL Loads 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3 VCC Max 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCS166MS is an 8-bit shift register that has fully syn¬ 
chronous serial or parallel data entry selected by an active LOW 
Parallel Enable (PE) input. When the PE is LOW one setup time 
before the LOW-to-HiGH clock transition, parallel data Is entered 
into the register. When PE is HIGH, data is entered into internal 
bit position QO from Serial Data Input (DS), and the remaining 
bits are shifted one place to the right (QO -> 01 -> Q2m etc.) with 
each positive-going clock transition. For expansion of the register 
in parallel to serial converters, the Q7 output is connected to the 
DS input of the succeeding stage. 

The clock input is a gated OR structure which allows one input to 
be used as an active LOW Clock Enable (CE) input. The pin 
assignment for the CP and CE Inputs Is arbitrary and con be 
reversed for layout convenience. The LOW-to-HIGH transition of 
CE input should only take place while the CP is HIGH for predIctA 
able operation. ^ 

A LOW on the Master Reset (MR) input overrides all other inputs 
and clears the register asynchronously, forcing all bit positions to 
a LOW state. 

The HCS166MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS166MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Llne Package 
(D suffix). 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 -7 /ino 
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HCS166MS 


Truth Table 


MASTER 


RESET 


PARALLEL 


ENABLE 


CLOCK 


ENABLE 


PARALLEL 


D0-D7 


INTERNAL Q STATES 


Q0Q1 

OUTPUT Q7 


H = High Level 
L = Low Level 
X = Immaterial 

_/~ = Transition from low to high level 


QOn 

Q6n 

QOn 

Q6n 

Q10 

Q70 


a... h = The level of steady state input at inputs DO thru D7, respectively. 

QOO, Q10, Q70 = The level of QO, Q1, or Q7, respectively, before the Indicated steady state 

input conditions were established._ . _ 

QOn, Q6n = the level of QO or Q6, respectively, before the most recent transition of the 
clock. 




7-404 

















































Specifications HCS166MS 


Absolute Maximum Ratings 

Supply Voltage.-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output.±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ)...... +175°C 

ESD Classification...Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage.44.5V to 45.5V Input Low Voltage (VIL). 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max Input High Voltage (VIH) 

Operating Temperature Range (Ta) .-55°C to 4l25°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

425°C 

- 

40 

pA 

2,3 

4l25°C,-55°C 

- 

750 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 

1 

425°C 

4.8 

- 

mA 

2,3 

4l25°C, -55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

425°C 

-4.8 

- 

mA 

2,3 

4l25°C,-55°C 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 

1,2,3 

425°C, 4l25°C, -55°C 

- 

0.1 

V 

VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL =r 1.65V 

1,2,3 

425°C, 4l25°C, -55°C 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 

1,2,3 

425°C, 4l25°C, -55°C 

VCC 

-0.1 


V 

VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

1.2,3 

425°C, 4l25°C, -55°C 

VCC 

-0.1 

- 

■l 

Input Leakage 

Current 

IIN 

o o 

It 

cn 

< 

< 

Z 

II 

< 

o 

o 

o 

1 

425°C 

- 

±0.5 

pA 

2.3 

4125°C, -55°C 

- 

±5.0 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC), (Note 2) 

7. 8A. 8B 

425°C, 4125°C, -55°C 

■ 

■ 

■ 


NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


0.0Vto30%ofVCC 
70% of VCC to VCC 


Reliability Information 

Thermal Impedance. Gja Gjc 

Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to 4100°C.1W 

For Ta = 4100°C to 4l25°C.Derate Linearly at 13mW/°C 


7-405 





































































































Specifications HCS166MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




GROUP 


LIMITS 


SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 

TPLH 


10,11 

+125°C, -55®C 

2 

37 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

31 

ns 

TPLH 


10,11 

+125°C,-55®C 

2 

36 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500G, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C, -55°C 


+25®C 


-55®C to +125®C 


+25®C 


-55°C to +125°C 


+25°C 


-55°C to+125°C 


+25°C 


-55°C to +125°C 


+25°C 


-55°C to+125°C 


+25°C 


-55°C to+125°C 


+25°C 


-55°C to+125°C 


+25°C 


-55°C to +125°C 



LIMITS 


MIN MAX 


Typical 43 


Typical 54 


10 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


7-406 













































































































































Specifications HCS166MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200KRAD 

LIMITS 

1MRAD 

LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

2.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT=0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

■ 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 

IOL = 50nA 

+25°C 

1 

0.1 

1 

0.1 

1 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 

IOH = -50nA 

+25°C 

VCC 

-0.1 

1 

VCC 

-0.1 

1 

1 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

- 

±5 

\iA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD. 
VIL = 0.12(VCC)at1MRAD 
(Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

CPor^toQ7 

TPHL 

VCC = 4.5V 

+25°C 

2 

37 

2 

46.25 

ns 

TPLH 

VCC = 4.5V 

+25°C 

2 

37 

2 

46.25 

ns 

^toQ7 

TPHL 

VCC = 4.5V 

+25°C 

2 

36 

2 

45.0 

ns 

TPLH 

VCC = 4.5V 

+25°C 

2 

36 

2 

45.0 

ns 


NOTES: 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1*. and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOUlOH 

5 

-15% of 0 Hour 


7-407 








































































































Specifications HCS166MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


GROUP A SUBGROUPS 


READ AND RECORD 


ICC, lOL/H 



1. Alternate Group A testing in accordance with Method 5005 of Mil*Std-883 may be exercised. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


Group E Subgroup 2 



READ AND RECORD 


Table 4 (Note 1) 




1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 



OSCILLATOR 


GROUND 1/2 VCC = 3V ± 0.5V VCC = 6V±0.5V 50kHz 25kHz 


1-7,9-12,14-16 



3, 5, 9,11,14-16 


1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680KQ ± 5% for dynamic burn-in 

TABLE 9. IRRADIATION TEST CONNECTIONS 


VCC = 5V ± 0.5V 


1 -7,9-12, 14-16 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 




7-408 
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7-409 


LOGIC 
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SEMICONDUCTOR 


HCTS190MS 


December 1992 


Radiation Hardened 
Synchronous 4-Bit Up/Down Counter 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^^ RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2 x 10‘® Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs -10 LSTTL Loads 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VILs 0.8V Max 

- VIH = VCC/2Mln 

• Input Current Levels li ^ 5iiA @ VOL, VOH 

Description 

The Harris HCTS190MS is an asynchronously presettable BCD 
Decade synchronous counter. Presetting the counter to the 
number on the preset data inp^ (PO - P3) is accomplishe d by a 
low on the parallel load input (PL). Counting occurs when (PL) is 
high, Count Enable (CE) is low and the Up/Down (U/D) input is 
either low for up-counting or high for down-counting. The counter 
is incremented or decremented synchronously with the low-to- 
high transition of the clock. 

When an overflow or underflow of the counter occurs, the 
Terrriinal Count output (TC), which Is low during counting, goes 
high and remains high for one clock cycle. This output can be 
used for look-ahead carry in high speed c^cading. The TC 
output also Initiates the Ripple Clock output (RC) which, normally 
high, goes low and remains low for the low-level portion of the 
clock pulse. These counter can be cascaded using the Ripple 
Carry output. 

If the decade counter is preset to an illegal state or assumes an 
Illegal state when power is applied, It will return to the normal 
sequence in one or two counts 

The HCTS190MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device Is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS190MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line Package 
(D suffix). 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t ym 
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H = High Level 
L = Low Level 
X = Immaterial 

_y~ = Transition from low to high 

NOTE: U/D or ^ should be changed only when clock Is high. 

































Specifications HCTS190MS 


Absolute Maximum Ratings 

Supply Voltage (VCC).-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output..±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG)...-65°C to +150°C 

Lead Temperature (Soldering lOsec)...+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage(VCC)..+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times @ 4.5 VCC (TR, TF).500ns Max Input High Voltage (VIH)...VCC/2 to VCC 

Operating Temperature Range (T/J...-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V. 

VIN = VCC or GND 

1 

+25°C 


40 

\iA 

2,3 

+125°C, -55°C 

- 

750 

\iA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

-i-25°C 

mm 

- 

mA 

2,3 

+125°C, -55°C 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

+25°C 

m 

- 

mA 

2.3 

+125°C, -55°C 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH =2.25V, 
IOL = 50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

■ 

VCC = 5.5V, VIH = 2.75V, 
IOL = 50mA, VIL = 0.8V j 

1,2,3 

+25®C, +125°C, -55°C 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
IOL = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

V 

VCC = 5.5V, VIH = 2.75V, 
IOL = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

‘ 

V 

input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCCor 
GND 

1 

+25°C 

-0.5 

0.5 

\iA 

2,3 

+125°C, -55°C 

-5.0 

5.0 

\iA 

Noise immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) j 

7, 8A, 8B 

+25°C, +125°C, -55°C 

- 

- 

- 


NOTES: 

1. All voltages reference to device GND. 


2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO 0.5V is recognized as a logic “0". 


®jc 

16°C/W 


Reliability Information 

Thermal Impedance. 0ja 

Weld Seal Die. 75°C/W 

Weld Seal Flat Pack. 64°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C...1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


12°C/W 
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Specifications HCTS190MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1, 2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

PLtoQn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 

10,11 

+125°C. -55°C 

2 

37 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

38 

ns 

10,11 

+125°C, -55°C 

2 

44 

ns 

Pn to Qn 

TPLH 

VCC = 4.5V 

9 

+25®C 

2 

24 

ns 

10,11 

+125°C,-55°C 

2 

28 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

36 

ns 

10,11 

+125°C, -55°C 

2 

41 

ns 

CP to Qn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

24 

ns 

10,11 

+125°C, -55°C 

2 

29 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

23 

ns 

10,11 

+125°C, -55°C 

2 

27 

ns 

CP to TO 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

17 

ns 

10,11 

+125°C,-55°C 

2 

19 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 

10,11 

+125°C, -55°C 

2 

29 

ns 

CPtoTC 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

33 

ns 

10,11 

+125°C,-55°C 

2 

39 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

33 

ns 

10,11 

+125°C, -55°C 

2 

39 

ns 

U/DtoTO 

TPLH 

VCC = 4.5V 

9 

+25®C 

2 

32 

ns 

10,11 

+125°C, -55°C 

2 

36 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

34 

ns 

10,11 

+125°C,-55°C 

2 

38 

ns 

U/D to TC 

' 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 

10,11 

+125°C,-55°C 

2 

33 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

35 

ns 

10,11 

+125°C, -55°C 

2 

38 

ns 

^toTO 

TPLH 

VCC = 4.5V 

1 

9 

+25°C 

2 

20 

ns 

10,11 

+125°C, -55°C 

2 

21 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 

10,11 

+125°C, -55°C 

2 

31 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 
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Specifications HCTS190MS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTE 1) 
CONDITIONS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power Dissipation 

CPD 

VCC = 5.0V,f = 1MHz 

+25°C 

Typical 40 

PF 




+I 250 C 

Typical 85 

PF 

Input Capacitance 

CIN 

VCC = Open,f= 1MHz 

+25°C 

- 

10 

pF 




+125°C 

- 

10 

pF 

Output Transition Time 

TTHL 

TTLH 

VCC = 4.5V 

+25°C 

- 

15 

ns 



+125°C, -55°C 

- 

22 

ns 

Maximum Operating Frequency 

FMAX 

VCC=4.5V 

+25°C 


30 

MHz 

(CPU, CPD) 



+125°C, -55°C 


20 

MHz 

Setup Time 

TSU 

VCC = 4.5V 

+25°C 

12 

- 

ns 

Pn to PL 



+125°C,-55°C 

18 

- 

ns 

.Setup Time 

TSU 

VCC = 4.5V 

+25°C 

12 

- 

ns 

CE to CP 



+125°C,-55°C 

’I 8 


ns 

Setup Time 

TSU 

VCC = 4.5V 

+25°C 

18 


ns 

U/D to CP 



+125°C,-55°C 

27 


ns 

Hold Time 

TH 

VCC = 4.5V 

+25°C 

2 


ns 

Pn to PL 



+125°C,-55°C 

2 


ns 

Hold Time 

TH 

VCC = 4.5V 

+25°C 

2 


ns 

CE to CP 



+125°C. -55®C 

2 


ns 

Hold Time 

TH 

VCC = 4.5V 

+25°C 

0 


ns 

U/D to CP 



+125°C,-55®C 

0 


ns 

Recovery Time 

TREC 

VCC = 4.5V 

+25°C 

12 


ns 




+125°C,-55°C 

18 


ns 

CP Pulse Width 

TW 

VCC = 4.5V 

+25°C 

16 

- 

ns 




+125°C,-55°C 

24 

- 

ns 

PLN Pulse Width 

TW 

VCC = 4.5V 

+25°C 

20 


ns 




+125°C,-55°C 

30 


ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1, 2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1M RAD 
LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

2.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

- 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-4.0 

- 

-4.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

V 











































































































































































Specifications HCTS190MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1M RAD 
LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8 V at 200K 
RAD, VIL = 0.3V at 

1MRAD, IOH = -50pA 

+25®C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 

Input Leakage Current 

UN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

^lA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

^to On 

TPLH 

VCC = 4.5V 

+25°C 

2 

27 

2 

34 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

37 

2 

47 

ns 

Pn to Qn 

TPLH 

VCC = 4.5V 

+25°C 

2 

24 

2 

30 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

35 

2 

44 

ns 

CP to Qn 

TPLH 

VCC = 4.5V 

+25°C 

2 

23 

2 

29 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

26 

2 

33 

ns 

Cp to pic 

TPLH 

VCC = 4.5V 

+25°C 

2 

16 

2 

20 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

24 

2 

30 

ns 

CPtoTC 

TPLH 

VCC = 4.5V 

+25°C 

2 

33 

2 

42 

ns 

TPHL 

VCC = 4.5V - 

+25°C 

2 

35 

2 

44 

ns 

U/D toM 

TPLH 

VCC = 4.5V 

+25°C 

2 

30 

2 

38 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

32 

2 

40 

ns 


TPLH 

VCC = 4.5V 

+25®C 

2 

27 

2 

34 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

31 

2 

39 

ns 

CE to RC 

TPLH 

VCC = 4.5V 

+25°C 

2 

17 

2 

22 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

26 

2 

33 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT . 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 
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Specifications HCTS190MS 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

2.3, 8A. 8B, 10,11 

Sample/5005 

1,2, 3,7, 8A, 8B, 9, 10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1.7,9 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test ll (Postburn-ln) 


PDA 


Interim Test ni (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 

1. Alternate group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 


READ AND RECORD 


ICC, lOL/H 


ICC, IOI7H 


ICC, lOL/H 





TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


TEST 

READ AND RECORD 

1 PRE RAD 

POST’RAD 

PRE RAD 

POST RAD 


Group E Subgroup 2 | 

1 5005 

1 1,7,9 I 

Table 4 

1,9 

1 Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1 


2, 3, 6,7, 12,13 


1,4, 5,8-11,14,15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


2,3, 6,7, 12,13 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


2,3, 6,7,12,13 


1,4, 5,8-10,15 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10K^i ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of IKQ ± 5% for dynamic burn-in 



OPEN 


2, 3,6,7,12,13 



TABLE 9, IRRADIATION TEST CONNECTIONS 


GROUND 


8 


VCC = 5V± 0.5V 


1,4, 5,9-11,14-16 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS190MS 


Die Characteristics 

DIE DIMENSIONS: 

104 X 86 mils 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

< 2.0 X 10®A/cm^ 

BOND PAD SIZE: 

lOOpm X lOOpm 
4 mils X 4 mils 

Metaliization Mask Layout 

HCTSigOMS 

5 i 

































































































SEMICONDUCTOR 


HCTS191MS 


December 1992 


Radiation Hardened 
Synchronous 4-Bit Up/Down Counter 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10''° RAD(Si]/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2 x 10‘° Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs -10 LSTTL Loads 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5iiA @ VOL, VOH 


Description 

The Harris HCTS191MS is a Radiation Hardened asynchro¬ 
nously presettable 4 bit binary up/down synchronous counter. 
Presetting the counter to the number on the preset data inputs 
(PO - ^ is accomplished by a low asynchronous parallel load 
input (PL). Counting occurs when PL is high, Count Enable (CE) 
is low, and the Up/Down (U/D) input is either low for up-counting 
or high for down-counting. The counter is incremented or decre¬ 
mented synchronously with the low-to-high transition of the clock. 

When an overflow or underflow of the counter occurs, the 
Terminal Count output (TC), which is low during counting, goes 
high and remains high for one clock cycle. This output can be 
used for look-ahead carry in high speed cascading. The TC 
output also initiates the Ripple Clock output (RC) which, normally 
high, goes low and remains low for the low-level portion of the 
clock pulse. These counter can be cascaded using the Ripple 
Carry output. 

The HCTS191MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS191MS Is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR, CDFP4-F16, LEAD FINISH C 
TOP VIEW 



Truth Table 


FUNCTION 


Count Up 


Count Down 


Asynchronous 

Preset 


No Change 


H = High Level 
L = Low Level 
X = Immaterial 

_y” = Transition from low to high 

NOTE: U/D or ^ should be changed only when CLOCK (CP) 
is high. 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 >ion 


File Number 2250.1 
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Specifications HCTS191MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. Oja Ojc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC... 75°CA/V 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64®CA/V ^2^ChN 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resuiting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64®C/W 12®C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C...1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage (VCC)..+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).500ns Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

ilN 

Noise immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT:r0.4V, VILKOV 


VCC = 4.5V, VIH = 4.5V, 
VOUT=:VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
lOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C, -55®C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55®C 


+25°C, +125°C, -55°C 



pA 


pA 


mA 


mA 


mA 


mA 



NOTES: 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a iogic “1”, and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS191MS 



TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

PL to Qn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

34 

ns 

10,11 

+125°C, -55°C 

2 

37 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

44 

ns 

10,11 

+125°C, -55°C 

2 

49 

ns 

Pn to Qn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 

10,11 

+125°C, -55°C 

2 

31 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

39 

ns 

10,11 

+125°C, -55°C 

2 

45 

ns 

CP to Qn 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 

10,11 

+125°C, -55°C 

2 

30 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 

10,11 

+125°C, -55°C 

2 

33 

ns 

CPto^ 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 

10,11 

+125°C, -55°C 

2 

23 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 

10,11 

+125°C, -55°C 

2 

34 

ns 

CPtoTC 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

37 

ns 

10,11 

+125°C, -55°C 

2 

42 

ns 

TPHL 

VCC = 4.5V 

. 

9 

+25°C 

2 

40 

ns 

10,11 

+125*^0,-55®C 

2 

46 

ns 

U/Dto^ 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

42 

ns 

10,11 

+125°C,-55°C 

2 

45 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

38 1 

ns 

10,11 

+125°C,-55°C 

2 

43 

ns 

U/DtoTC 1 

1 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

34 

ns 

10,11 

+125°C,-55°C 

2 

38 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 ! 

42 ! 

ns 

10,11 

+125°C,-55°C 

2 

45 

ns 

^to^ j 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 

10,11 

+125®C,-55®C 

2 

25 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

35 

ns 

10,11 

+125°C, -55°C 

2 

38 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 
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Specifications HCTS191MS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 



(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOL = 50pA 


TEMP¬ 

ERATURE 


200KRAD 

LIMITS 


1MRAD 

LIMITS 









































































































































































Specifications HCTS191MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1M RAD 
LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

\lA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V atIMRAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

m 

PL to On 

TPLH 

VCC = 4.5V 

+25°C 

2 

37 

2 

47 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

49 

2 

62 

ns 

Pn to On 

TPLH 

VCC = 4.5V 

+25°C 

2 

31 

2 

39 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

45 

2 

57 

ns 

CP to On 

TPLH 

VCC = 4.5V 

+25°C 

2 

30 

2 

38 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

33 

2 

42 

ns 

Cp to^ 

TPLH 

VCC = 4.5V 

+25°C 

2 

23 

2 

29 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

34 

2 

43 

ns 

CP to TC 

TPLH 

VCC = 4.5V 

+25°C 

2 

42 

2 

53 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

46 

2 

58 

ns 

U/D to^ 

TPLH 

VCC = 4.5V 

+25°C 

2 

45 

2 

57 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

43 

2 

54 

ns 


TPLH 

VCC = 4.5V 

+25°C 

2 

38 

2 

48 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

45 

2 

57 

ns 

CE to RC 

TPLH 

VCC = 4.5V 

+25°C 

2 

25 

2 

32 

ns 

TPHL 

VCC = 4.5V 

+25°C 

2 

38 

2 

48 

ns 


NOTES: 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO > 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 






















































































































































































Specifications HCTS191MS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test in (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B, 10,11 


1,2,3,7,8A,8B,9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3, 9,10,11 


1,7,9 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Sample/5005 


1,2,3, 7,8A, 8B, 9,10,11 


Group D 


NOTE: 

1. Alternate Group A testing In accordance with method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD 


Group E Subgroup 2 5005 1,7,9 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD POST RAD 


1,9 Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 



NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of IkO ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


2,3, 6,7,12,13 


GROUND 


8 


VCC =:5V± 0.5V 


1,4, 5,9-11,14-16 



NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. Group 
E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS191MS 


Die Characteristics 

DIE DIMENSIONS: 

104x86 mils 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SlOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

< 2.0 X 10®A/cm^ 

BOND PAD SIZE: 

100|imx 100pm 
4x4 mils 

Metallization Mask Layout 

HCTS191MS 


Q1 PI VCC 

(2) (1) (16) 


QO (3) 


CE(4) 


U/D (5) 


C32(6) 


Q3(7) 


(15) PO 


(14) CP 


(13) RC 


(12) TC 


(11) PL 
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SEMICONDUCTOR 


HCS193MS 


December 1992 


Radiation Hardened 
Synchronous 4-Bit Up/Down Counter 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(SI) 

• Dose Rate Upset RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2 x 10‘® Error/Bit Day (Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3VCCMax 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5pA at VOL, VOH 

Description 

The Harris HCS193MS is a Radiation Hardened 4-bit binary UP/ 
DOWN synchronous counter. 

Presetting the counter to the number on the preset data inputs 
(PO - P3) is accomplished by a low on the asynchronous parallel 
load input (PL). The counter is incremented on the low to high 
transition of the clock-up input (high on the clock-down), 
decremented on the low to high transition of the clock-down input 
(high on the clock-up). A high level on the MR input overrides any 
other input to clear the counter to zero. The Terminal Count Up 
goes low half a clock period before the zero count is reached and 
returns high at the maximum count. 

The HCS193MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS193MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Truth Tabie 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F16, LEAD FINISH 
TOP VIEW 




FUNCTION 

CLOCK UP 

CLOCK DOWN 

Count Up 

_r 

H 

Count Down 

H 

v 

Reset 

X 

X 

Load Preset Input 

X 

X 



PARALLEL LOAD 


H 


H 


H = High Level, L = Low Level, X = Immaterial, 


= Transition from low to high 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t a oa 
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Specifications HCS193MS 


Absolute Maximum Ratings Reiiability Information 

Supply Voltage...-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DlC..75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output.... .±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125®C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering tOsec)..+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification..Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Weld Seal DlC .75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5 VCC (TR, TF).100ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current 
(Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage 
Current 


Noise Immunity 
Functional Test 




GROUP 



(NOTE 1) 

A SUB¬ 


SYMBOL 

CONDITIONS 

GROUPS 

TEMPERATURE 






VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH=:-50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, 

VIH = 0.70(VCC), (Note 2) 
VIL = 0.30(VCC) 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55®C 


+25°C, +125°C, -55°C 


+25°C, +125'’C, -55°C 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C, -55°C 


7,8A,8B +25°C,+125°C,-55°C 



NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO 2:4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


7-431 


LOGIC 









































































































Specifications HCS193MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP 

(NOTES 1,2) A SUB¬ 
PARAMETER SYMBOL CONDITIONS GROUPS TEMPERATURE 


10,11 +125°C,-55°C 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Capacitance Power CPD VCC = 5.0V, f = 1MHz 
Dissipation 


Input Capacitance CIN VCC = Open, f = 1MHz 


Output Transition TTHL VCC = 4.5V 

Time TTLH 


Maximum Operating FMAX VCC = 4.5V 
Frequency (CPU, 

CPD) 



Hold Time CPD to TH VCC = 4.5V 

CPU or CPU to CPD 


LIMITS 



MIN 

MAX 

2 

31 

2 

38 

2 

31 

2 

36 

2 

23 

2 

27 

2 

23 

2 

27 

2 

32 

2 

39 

2 

31 

2 

37 

2 

26 

2 

31 

2 

34 

2 

40 

2 

33 

2 

38 


LIMITS 


ns 


ns 



MAX UNITS 


PF 
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Specifications HCS193MS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Pulse Width CPU to 
CPD 


Recovery Time MR 
to CPU, CPD 


SYMBOL 




CONDITIONS 


VCC = 4.5V 




TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 


TABLE 4..DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS SYMBOL 


Quiescent Current 


Output Current (Sink) I lOL 


Output Current 
(Source) 


Output Voltage Low VOL 


Output Voltage High I VOH 


Input Leakage Current 


Noise Immunity 
Functional Test 


CPU to On 


CPU to On 





(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
IOL = 50nA 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
lOH = -SOpA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 0.70(VCC), 
VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD 
(Notes) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 



ns 


ns 


ns 
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Specifications HCS193MS 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200KRAD 

LIMITS 

1MRAD 

UMITS 


PARAMETERS 

SYMBOL 

ERATURE 


MAX 

MIN 

MAX 

UNITS 

CPDtoQN 

TPLH 

VCC = 4.5V 

+25®C 

2 

36 

2 

45 

ns 


TPHL 


+25°C 

2 

37 

2 

46 

ns 

pH to On 

TPLH 

VCC = 4.5V 

+25°C 

2 

31 

2 

39 

ns 


TPHL 


+25®C 

2 

40 

2 

50.5 

ns 

MR to On 

TPHL 

VCC = 4.5V 

+25®C 

2 

38 

2 

47.5 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (•t-25<’C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOLAOH 

5 

-15% of 0 Hour 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100V5004 

1,7,9 

ICC, lOL/H 

Interim Test n (Postbum-In) 

100V5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Interim Test m (Postbum-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2,3,8A,8B, 10,11 


Group A (Note 1) 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sampie/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2,3,9,10,11 

Subgroup B-6 

Sampie/5005 

1,7,9 


Group D 

Sampie/5005 

1,2,3,7, 8A, 8B, 9,10,11 



NOTE: 

1. Alternate group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 
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Specifications HCS193MS 


I 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


READ AND RECORD 


1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 



1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680KQ ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 


VCC = 5V± 0.5V 


1,4,5,9-11,14-16 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 
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AC Timing Diagrams 



CLOCK TO OUTPUT DELAYS AND CLOCK PULSE WIDTH CLOCK TO TERMINAL COUNT DELAYS 


PN 




INPUT LEVEL 


VS ^ 5 ;_;^’vs \vs -/ 


CPU 

OR 

CPO 


TPLH - 


7W 


ON 


TW 


INPUT LEVEL 


TREC 


MR 


VS 


LEVEL 


-TW - 


V 


TREC 




-— 

TPHL 


—^ TPHL 


0 :!_ r~ 

ON 



INPUT LEVEL 


INPUT LEVEL 


VS 


PARALLEL LOAD PULSE WIDTH, PARALLEL LOAD 
TO OUTPUT DELAYS, AND PARALLEL LOAD TO 
CLOCK RECOVERY TIME 


MASTER RESET PULSE WIDTH, MASTER RESET TO OUTPUT 
DELAY AND MASTER RESET TO CLOCK RECOVERY TIME 


PN 


TSU(H) - 


VS 


Pt \ V 


TH ■ 


-TSU(L) 


VS 


INPUT 

LEVEL 


INPUT 

LEVEL 


QN 


Q = p 


Q = p 


VOH 


TTLH 


• 80% 80 
OUTPUT 



TTHL 


SETUP AND HOLD TIMES DATA TO PARALLEL LOAD (PL) 


OUTPUT TRANSITION TIME 


AC Timing Diagrams 

AC VOLTAGE LEVELS 


PARAMETER 


HCS 


UNITS 


AC Load Circuit 



TEST 

POINT 
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SEMICONDUCTOR 


HCTS193MS 


December 1992 


Radiation Hardened 
Synchronous 4-Bit Up/Down Counter 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^^ RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Immunity 2x10*^ Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs -10 LSTTL Loads 

• Military Temperature Range: -55®C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- ViL = 0.8V Max 

- VIH = VCC/2 Min 

Input Current Levels li < 5|iA at VOL, VOH 

Description 

The Harris HCTS193MS is a Radiation Hardened 4-bit binary 
UP/DOWN synchronous counter. 

Presetting the counter to the number on the preset data inputs 
(PO - P3) is accomplished by a iow on the asynchronous parallel 
load input (PL). The counter is incremented on the low to high 
transition of the clock-up input (high on the clock-down), 
decremented on the low to high transition of the clock-down Input 
(high on the clock-up). A high level on the MR input overrides any 
other input to clear the counter to zero. The Terminal Count Up 
goes low half a clock period before the zero count is reached and 
returns high at the maximum count. The Terminal Count Down 
mode goes low half a clock period before the maximum count 
and returns high at the maximum count. 

The HCTS193MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS193MS Is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 7 Ana 


File Number 3066 


















HCTS193MS 


Truth Table 



H = High Level, L = Low Level, X = Immaterial, = Transition from low to high 
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Specifications HCTS193MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC)....-0.5V to +7.0V Thermal Impedance. Oja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input....±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output..±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For = -55°C to +100°C..1W 

Storage Temperature Range (TSTG).. -65°C to +150°C For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec)....+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification ....Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electricai Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).. 

Input Rise and Fall Times at 4.5V VCC (TR, TF). 500ns Max. Input High Voltage (VIH). 

Operating Temperature Range (T^).-55°C to +125°C 


.. O.OV to 0.8V 
.VCC/2 to VCC 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCCorGND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50^lA, VIL = 0.80V 


VCC = 5.5V, VIH = 2.75V, 
lOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOL = 50pA, VIL = 0.80V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25®C, +125®C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C. -55°C 


+25°C, +125®C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 



NOTES; 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS193MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 








TPLH VCC = 4.5V 


TPHL VCC = 4.5V 


TPLH VCC = 4.5V 


TPHL VCC = 4.5V 


TPLH VCC = 4.5V 


TPHL VCC = 4.5V 


TPHL VCC = 4.5V 


GROUP 


LIMITS 


A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

9 

+25°C 

2 

29 

ns 

10,11 

+125°C, -55°C 

2 

34 

ns 

9 

+25°C 

2 

35 

ns 

10,11 

+125°C,-55°C 

2 

41 

ns 

9 

+25°C 

2 

31 

ns 

10,11 

+125°C, -55°C 

2 

36 

ns 

9 

+25°C 

2 

36 

ns 

10,11 

+125°C, -55°C 

2 

42 

ns 

9 

+25°C 

2 

32 

ns 

10,11 

+125°C,-55°C 

2 

36 

ns 

9 

+25°C 

2 

45 

ns 

10,11 

+125°C, -55°C 

2 

53 

ns 

9 

+25°C 

2 

37 

ns 

10,11 

+125°C,-55°C 

2 

44 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Capacitance Power CPD VCC = 5.0V, f = 1MHz 
Dissipation 


Input Capacitance CIN VCC = Open, f = 1MHz 


Output Transition TTHL VCC = 4.5V 

Time TTLH 


Maximum Operating FMAX VCC = 4.5V 

Frequency (CPU, 


Setup Time 
Pn to PL 


Hold Time 
Pn to PL 


Pulse Width 
CPU to CPD 


TSU VCC = 4.5V 


TH VCC = 4.5V 


Hold Time CPD to TH VCC = 4.5V 

CPU or CPU to CPD 


TW VCC = 4.5V 


TW VCC = 4.5V 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55®C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


LIMITS 

MIN I MAX UNITS 


Typical 35 


Typical 50 


10 


10 


15 


22 


25 


15 
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Specifications HCTS193MS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


TEMPERATURE 


+25®C 


+125°C, 55°C 


+25°C 


+125°C, 55°C 


+25°C 


+125°C, 55°C 


PARAMETER 

SYMBOL 

CONDITIONS 

Pulse Width MR 

TW 

VCC = 4.5V 

Recovery Time 

PL to CPU, CPD 

TREC 

VCC = 4.5V 

Recovery Time 

MR to CPU, CPD 

TREC 

VCC = 4.5V 




1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 



SYMBOL 


ICC 


lOL 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High VOH 



MR to On 


NOTES: 

1. All voltages referenced to device 

2. AC measurements assume RL = 

3. For functional tests VO > 4.0V is 


(NOTES 1,2) 

CONDITIONS 

TEMP¬ 

ERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

+25°C 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8V at 200K RAD, 

VIL = 0.3V at 1M RAD, 
lOL = 50^iA 

+25°C 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8V at 200K RAD, 

VIL = 0.3V at 1M RAD, 
lOL = -50pA 

+25®C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200KRAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 


200K RAD 
LIMITS 



soon, CL = SOpF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 
recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 
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Specifications HCTS193MS 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7,9 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

2,3, 8A, 8B, 10,11 

Sample/5005 

1,2,3.7,8A, 8B,9, 10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1.7,9 

Sample/5005 

1,2,3, 7, 8A, 8B, 9, 10, 11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-in) 


Interim Test II (Postbum-in) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


Group D 


NOTE: 1. Alternate Group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 





TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS METHOD 


Group E Subgroup 2 5005 


NOTE: 1. Except FN test which will be performed 100% Go/No-Go. 


TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

1.7,9 

Table 4 

1.9 

Table 4 (Note 1) 


TABLE 8. DYNAMIC BURN-IN TEST CONNECTIONS 



1/2 VCC = 3V± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


2,3, 6, 7,12, 13 


1,4, 5,8-11,14,15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


2, 3, 6, 7, 12, 13 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


1,4, 5,8-10, 15 


VCC = 6V ± 0.5V 


1,4, 5,9-11,14-16 


2, 3, 6, 7,12,13 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of IKO ± 5% for dynamic burn-in. 


OSCILLATOR 



TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN GROUND VCC = 5V ± 0.5V 


2,3,6,7,12,13 8 1,4,5,9-11,14-16 


NOTE: Each pin except VCC and GND will have a resistor of 47Ka ± 5% for irradiation testing. Group 
E, Subgroup 2, sample size is 4 dice/wafer 0 faiiures. 
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HCTS193MS 


AC Timing Diagrams 


CPU OR CPO VS + VS 


•- INPUT LEVEL VS 

VS CPU OR CPD 



CLOCK TO OUTPUT DELAYS AND CLOCK PULSE WIDTH 



INPUT LEVEL 


CLOCK TO TERMINAL COUNT DELAYS 


TW 

^"vs ^rVS y^vs 


INPUT LEVEL 


■ INPUT LEVEL 
6- TREC 


INPUT CPU OR CPD 
LEVEL 




INPUT LEVEL 


INPUT LEVEL 


PARALLEL LOAD PULSE WIDTH, PARALLEL LOAD MASTER RESET PULSE WIDTH, MASTER RESET TO OUTPUT 

TO OUTPUT DELAYS, AND PARALLEL LOAD TO DELAY AND MASTER RESET TO CLOCK RECOVERY TIME 

CLOCK RECOVERY TIME 



VOH. 

TTLH 

VOL- 

20% -3 


' 80% 80%- 

OUTPUT 


SETUP AND HOLD TIMES DATA TO PARALLEL LOAD (PL) 


AC Timing Diagrams 

AC VOLTAGE LEVELS 


PARAMETER 


vcc 


VIH 


VS 


VIL 


GND 



OUTPUT TRANSITION TIME 


AC Load Circuit 

DUT ■- " f - f- TEST 


CL = 50pF 
RLsSOOO 
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Die Characteristics 

DIE DIMENSIONS: 

104 X 86 mils 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 1 1kA ± IkA 

GLASSIVATION: 

TypaSiOa 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

< 2.0 X lO^A/cm^ 

BOND PAD SIZE: 

lOOpm X lOO^im 
4 mils X 4 mils 

Metaiiization Mask Layout 


HCTS193MS 


lliPliipPE 

timifij liiy 


(8) (9) 

GND P3 
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SEMICONDUCTOR 


HCS195MS 


December 1992 


Radiation Hardened Inverting 
8-Bit Parallel-Input/Serial Output Shift Register 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Immunity 2 x 10'^ Error/Bit Day 

(Typ) 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs -10 LSTTL Loads 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3VCCMax 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5^A at VOL, VOH 

Description 

The Harris HCS195MS is a Radiation Hardened 8-Bit Paral- 
lei-ln/Serial-Out Shift Register with complementary serial 
outputs and an asynchronous parallel load input. 

The HCS195MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS195MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Truth Table 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR, CDFP4-F16, LEAD FINISH C 
TOP VIEW 




Dn or Qn = referenced input (or output) one set-up time prior to clock 
I or h = level one set-up time prior to clock 
^y~ = positive clock 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow prefer I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ~t a a a 


File Number 3385 
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Specifications HCS195MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs..-0.5V to VCC +0.5V Weld Seal DIC. 75°CyW 16°C/W 

DC Input Current, Any One Input. .±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T;^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).+265°C 

Junction Temperature (TJ).....+175°C 

ESD Classification..Class 1 

(All voltage reference to VSS) 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Weld Seal DIC. 75°CyW 16' 

Weld Seal Flat Pack. ^ 64°C/W 12 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C. 

For Ta = +100°C to +125°C Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).10ns Max 

Operating Temperature Range (T^).-55°C to +125°C 


Input Low Voltage (VIL).OV to 30% of VCC 

Input High Voltage (VIH).VCC to 70% of VCC 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


GROUP 
A SUB¬ 
GROUPS 


VCC 

= 5.5V, 


VIN = 

VCC or GND 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = 0.4V, VIL 

= 0V 

(Note 

2) 


VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = VCC-0.4V, 

VIL = 

OV (Note 2) 


VCC 

= 4.5V, VIH = 

3.15V, 

IOL = 

50mA, VIL = 

1.35V 

VCC 

= 5.5V, VIH = 

3.85V, 

IOL = 

50pA, VIL = 

1.65V 

VCC 

= 4.5V, VIH = 

3.15V, 

IOH = 

-50pA, VIL = 

:1.35V 

VCC 

= 5.5V, VI H = 

3.85V, 

IOH = 

-50pA, VIL = 

:1.65V 

VCC 

= 5.5V, VIN = 

VCC or 

GND 



VCC 

= 4.5V, 


VIH = 

: 0.70(VCC), 


VIL = 

0.30(VCC) (Note 3) 


2,3 





TEMPERATURE 


+25°C 


+125°C,-55°C 


+ 25^0 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 



1. All voltages reference to device GND. 

2. Force/measure functions may be interchanged. 

3. For functional tests VO > 4.0V Is recognized as a logic “1”, and VO < 0.5V is recognized as a logic “0”. 
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Specifications HCS195MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL1 

VCC = 4.5V, VIH = 4.5V 

9 

+25°C 

2 

31 

ns 

(CP - Qn) 


VIL = 0 

10,11 

+125°C, -55°C 

2 

37 

ns 

Propagation Delay 

TPLH1 

VCC = 4.5V, VIH = 4.5V 

9 

+25°C 

2 

34 

ns 

(CP - Qn) 


VIL = 0 

10,11 

+125°C, -55°C 

2 

42 

ns 

Propagation Delay 

TPHL2 

VCC = 4.5V, VIH = 4.5V 

9 

+25°C 

2 

32 

ns 

(MR - QO-3) 


VIL = 0 

10,11 

+125°C, -55°C 

2 

39 

ns 

Propagation Delay 

TPLH2 

VCC = 4.5V, VIH = 4.5V 

9 

+25°C 

2 

32 

ns 

(MR - Q3) 


o 

II 

> 

10,11 

+125°C, -55°C 

2 

39 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF.= 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Capacitance 

COUT 

Pulse Width Time 
(CP or MR) 

TW 

Setup Time 

TSU 

Hold Time 

TH 

MR to CP Removal* 
Time 

TREM 

Recovery Time 

PL to CP 

TREC 

Maximum Clock 
Frequency 

FMAX 

Output Transition 
Time 

TTHL 

TTLH 

NOTE: 


VCC = 5.0V, VIH = 5.0V. 
VIL = 0.0V,f= 1MHz 


VCC = 5.0V, VIH = 5.0V, 
VIL = 0.0V,f= 1MHz 


VCC = 5.0V, VIH = 5.0V, 
VIL=:0.0V,f=:1MHZ 


VCC = 4.5V, VIH = 4.5V, 
VIL = 0.0V 


VCC = 4.5V, VIH = 4.5V, 
VIL = 0.0V 


VCC = 4.5V, VIH = 4.5V, 
VIL = 0.0V 


VCC = 4.5V, VIH = 4.5V, 
VIL = O.OV 


VCC = 4.5V, VIH = 4.5V, 
VIL = O.OV 


VCC = 4.5V, VIH = 4.5V, 
VIL = O.OV 


VCC = 4.5V, VIH = 4.5V, 
VIL = O.OV 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25'’C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C 


LIMITS 


MIN MAX 


Typical 60 


Typical 80 


10 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications HCS195MS 


TABLE 4 . DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Supply Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Noise immunity 
Functional Test 


SYMBOL 


ICC 


(NOTES 1,2) 
CONDITIONS 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


VCC = 5.5V,VIN = VCCorGND +25°C 


lOL VCC = VIH = 4.5V, VOUT = 0.4V, +25°C 

VIL = 0 


lOH VCC=:VIH = 4.5V. 

VOUT = VCC-0.4V, VIL=:0 


VOL VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) at 1M RAD, 
IOL = 50pA 


VOH VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND +25°C 


VCC = 4.5V, VIH = 0.70(VCC), 
VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD 
(Note 3) 





Propagation Delay 
(CP-Qn) 

TPHL1 

VCC = 4.5V, VIH = 4.5V, VIL = OV 

+25°C 


37 


46.3 

ns 

Propagation Delay 
(CP-Qn) 

TPLH1 

VCC = 4.5V, VIH = 4.5V, VIL = OV 

+25°C 

2 

42 

2 

52.5 

ns 

Propagation Delay 
(MR - QO-3) 

TPHL2 

VCC = 4.5V, VIH = 4.5V, VIL = OV 

+25°C 

2 

39 

2 

46.8 

ns 

Propagation Delay 
(MR - Q3) 

TPLH2 

VCC = 4.5V, VIH = 4.5V, VIL = OV 

+25®C 

2 

39 

2 

48.8 

ns 
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TABLE 6. APPLICABLE SUBGROUPS 

METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1.7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1.7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

2,3, 8A, 8B, 10,11 

Sample/5005 

1,2,3, 7, 8A. 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1.7,9 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


Group D 


NOTE: 1. Alternate Group A testing in accordance with method 5005 of MIL-STD-883 may bo exercised. 


READ AND RECORD 


ICC. loiyH 


ICC, \OUH 


ICC, lOUH 





TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


METHOD 


5005 


TEST 

READ AND RECORD 

1 PRE RAD 

POST RAD 

PRE RAD 

POST RAD 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


Table 4 (Note 1) 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


50kHz 25kHz 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


GROUND 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


11-15 1-10 -16 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


11-15 8 - 1-7,10,16 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


8,9 1-3,16 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680kn ± 5% for dynamic burn-in 



TABLE 9. IRRADIATION TEST CONNECTIONS 


GROUND VCC = 5V± 0.5V 


8 1-7,10,16 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCS195MS 



Pulse Width, Setup, Hold Timing Diagram Positive Edge Trigger 


CP INPUT 
VIH 



CL =: 50pF 
RL s soon 



TH = Hold Time 
TSU = Setup Time 
TW = Pulse Width 


AC VOLTAGE LEVELS 

PARAMETER 

HCS 

UNITS 

VCC 

4.50 

V 

VIH 

4.50 

V 

VS 

2.25 

V 

VIL 

0 

V 

GND 

0 

V 
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Die Characteristics 

DIE DIMENSIONS: 

95 X 94 mils 
2.380 X 2.410mm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 1 1 kA ± 1 kA 

GLASSIVATION: 

TypetSiOa 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

100|im X 100|im 
4x4 mils 


Metallization Mask Layout 




























































































SEMICONDUCTOR 


HCTS240MS 


December 1992 


Radiation Hardened 
Octal Buffer/Line Driver, Tri-State 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^^ RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs.i.15 LSTTL Loads 

• Military Temperature Range.-55®C to +125®C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- ViL = 0.8V Max 

. ViH = VCC/2Min 

• Input Current Levels li < 5^ at VOL, VOH 

Description 

The Harris HCTS240MS is a Radiation Hardened inverting 
octal buffer/line driver, tri-state, with two active low output 
enables. 

The HCTS240MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS240MS is supplied in a 20 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-in- 
Line Package (D suffix). 


Truth Table 


INPUTS OUTPUT 


Functional Diagram 



Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 



1Y0 1Y1 1Y2 1Y3 2Y0 2Y1 2Y2 2Y3 

18 0 16 0 14 012 09 97 95 03 


H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 



_ 4 0 6 0 8 011 0 13 0 15 017 

1A0 1A1 1A2 1A3 2A0 2A1 2A2 2A3 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 7 ac a 
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Specifications HCTS240MS 


Absolute Maximum Ratings 

Supply Voltage (VCC).-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output.±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent, 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage ... +4.5V to +5.5V Input Low Voltage'(VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR. TF).500ns Max Input High Voltage (VIH)..2.0V to VCC 

Operating Temperature Range fjp) .-55°C to +125®C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

40 

\lA 

2.3 

+125°C,-55°C 

- 

750 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

+25°C 

mm 

- 

mA 

2,3 

+125°C, -55°C 

6.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = OV 

1 

+25°C 

mm 

- 

mA 

2,3 

+125°C, -55°C 

-6.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

■ 

0.1 

■ 

VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

■ 

VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA. VIL = 0.8V 

1,2.3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

-0.5 

0.5 

pA 

2,3 

+125°C, -55°C 

-5.0 

5.0 

pA 

Tri-State Output 
Leakage Current 

lOZ 

VCC = 4.5V and 5.5V, 
Applied Voltage = OV or 

VCC 

1 

+25°C 

-1 

+1 

pA 

2,3 

+125°C, -55°C 

-50 

+50 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 

7, 8A, 8B 

+25°C, +125°C, -55®C 

■ 

■ 

■ 


NOTES: 

1. All voltages referenced to device GND. 


2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


Reliabliity Information 

Thermal Impedance . 


0i 


'ja 


®jc 

16°C/W 


Weld Seal Die. 75°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C.1W 

For T;^ = +100°C to +125®C.Derate Linearly at 13mW/°C 
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Specifications HCTS240MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

TEMPERATURE 

1 LIMITS 

UNITS 

A SUB¬ 
GROUPS 


MAX 

Input to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

15 

ns 


TPLH 


10,11 

+125°C, -55°C 

2 

20 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 


TPZH 


10,11 

+125°C,-55°C 

2 

25 

ns 

Disable to Output 

TPLZ 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 


TPHZ 


10,11 

+125®C, -55°C 

2 

35 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input tr = tf = 3ns, VIL = GND, VIH = 3V. 


TABLES. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Capacitance Power Dissipation 


Input Capacitance 


Output Transition Time 


SYMBOL 


CPD 



(NOTE 1) 
CONDITIONS 


VCC = 5.0V,f = 1MHz 


VCC = Open, f= 1MHz 


TEMPERATURE 


+25°C 


+125®C 


+25°C 


+125°C 


+25®C 


+125®C, -55°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


SYMBOL 


ICC 


lOL 



(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 

IOL = 50^lA 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V atIMRAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 
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Specifications HCTS240MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Noise Immunity 
Functional Test 


SYMBOL 


FN 


(NOTES 1,2) 
CONDITIONS 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


200K RAD 
LIMITS 

TEMP- _, ■ ■■ 

ERATURE MIN MAX 


Input to Output 


Enable to Output 


Disable to Output 


NOTES: 

1. Ail voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 


TPHL VCC = 4.5V 
TPLH 


TPZL VCC = 4.5V 
TPZH 


TPLZ VCC = 4.5V 
TPHZ 



TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

I017IOH 

5 

-15% Of 0 Hour 

lOZL/IOZH 

5 

±200nA 


TABLES. APPLICABLE SUBGROUPS 



CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100V5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test n (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Interim Test III (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 

Group A (Note 1) 

Sample/5005 

1,2, 3,7, 8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 1 

Sample/5005 

1.2,3,7,8A, 8B, 9,10,11 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 



NOTE: 

1. Alternate group A inspection In accordance with Method 5005 of MIL-STD-883 may be exercised. 
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HCTS240MS 


Tri-State Low Timing Diagrams 


vs * INPUT 


TPL2 

OUTPUT 


TRI-STATE LOW VOLTAGE LEVELS 


Tri-State High Timing Diagrams 


VT tF- output nc vw 


Tri-State Low Load Circuit 

vcc 


CL=50pF 

RLsSOOa 


parameter 

HCTS 

UNITS 

vcc 

4.50 

v 

VIH 

3.00 

V 

vs 

1.30 

V 

VT 

1.30 

V 

vw 

0.90 

V 

GND 

0 

V 




Tri-State High Load Circuit 



CL = 50pF 
RL = soon 



tri-state high voltage levels 


PARAMETER 

HCTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VT 

1.30 

VW 

3.60 

GND 

0 
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HCTS240MS 


Die Characteristics 

DIE DIMENSIONS: 

102 X 70 mils 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

lOOpm X lOOpm 
4 mils X 4 mils 

Metallization Mask Layout 


HCTS240MS 

O |LU 

i IS > « 
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SEMICONDUCTOR 


HCS244MS 


December 1992 


Radiation Hardened 
Octal Buffer/Line Driver, Tri-State 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si)/s 

• Dose Rate Upset >10^^ RAD(Siys 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3 VCC Max 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5^ at VOL, VOH 


Description 

The Harris HCS244MS Is a Radiation Hardened Non-lnvert- 
Ing Octal Buffer/Line Driver, Tri-State, with two active-low 
output enables. 

The HCS244MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device Is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS244MS is supplied in a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Llne 
Package (D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



g 1 Y3 
2 AO 


20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4.F20, LEAD FINISH C 
TOP VIEW 



Truth Table 


Functional Diagram 



1Y2 1Y3 2Y0 2Y1 

14 012 q9 9 7 


2Y2 2Y3 

5 9 3 



H = High Voltage Level 
L = Low Voltage Level 
X= Immaterial 
Z = High Impedance 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
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Specifications HCS244MS 


Weld Seal DIG. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C..1W 

For = +100°C to +125°C Derate Linearly at 13mW/®C 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°G/W 16°G/W 

DG Input Gurrent, Any One Input.±10mA Weld Seal Flat Pack. 64°G/W 12°G/W 

DG Drain Gurrent, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T;^ = -55°G to +100°G..1W 

Storage Temperature Range (TSTG).-65°G to +150°G For T;^ = +100°G to +125°G Derate Linearly at 13mW/®G 

Lead Temperature (Soldering lOsec).+265®G 

Junction Temperature (TJ)..+175°G 

ESD Glassification ...Glass 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL)...O.OV to 30% of VGG 

Input Rise and Fall Times at 4.5V VGG (TR, TF).500ns Max Input High Voltage (VIH).70% of VGG to VGG 

Operating Temperature Range (T^).-55°G to +125°G 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Tri-State Output 
Leakage Current 

lOZ 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


Applied Voltage = OV or 
VCC, VCC = 4.5V and 5.5V 


VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25®C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 



NOTE: 

1. All voltages reference to device GND. 

2. For functional tests, VO > 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


7-462 
















































































































Specifications HCS244MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


1 LIMITS 1 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

21 

ns 

Data to Output 

TPHL 


10,11 

+125°C, -55°C 

2 

25 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 




10,11 

+125°C,-55°C 

2 

30 

ns 

Enable to Output 

TPZH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C, -55°C 

2 

24 

ns 

Disable to Output 

TPLZ 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 


TPHZ 


10,11 

+125°C, -55°C 

2 

30 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

TABLES. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 


CONDITIONS 


VCC = 5.0V, f=1MHz 


VCC = Open, f=1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


Output Transition TTHL VCC = 4.5V 1 +25°C 

i +125»C, -55“C 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 

TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Tri-State Output 
Leakage Current 


SYMBOL 


ICC 


lOL 



(NOTES 1.2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
IOL = 50pA 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL=:0.12(VCC)at1MRAD, 
lOH = -50pA 


Applied Voltage = OV or VCC 


TEMP¬ 

ERATURE 


200KRAD 

UMITS 



LOGIC 


































































































































































Specifications HCS244MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) at 1M RAD, (Note 3) 

Propagation Delay Data 
to Output 

TPLH, 

TPHL 

VCC = 4.5V 

Enable to Output 

TPZL 

VCC = 4.5V 

Enable to Output 

TPZH 

VCC = 4.5V 

Disable to Output 

TPLZ, 

TPHZ 

VCC = 4.5V 


TEMP¬ 

ERATURE 


200KRAD 

UMITS 




2 

24 

2 

30 



1. All voltages referenced to device GNO. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0*. 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 


ns 


ns 


ns 


ns 




CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


READ AND RECORD 


ICC, \OUH, lOZL/H 


ICC, lOtyH, lOZL/H 


ICC, lOIVH, lOZL/H 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD GROUP A SUBGROUPS 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7, 9, Deltas 


100%/5004 1,7,9 


100%/5004 1,7, 9, Deltas 


100%/5004 2,3, 8A, 8B, 10,11 


Sample/5005 1,2,3,7,8A, 8B, 9,10,11 


Sample/5005 1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1, 2,3, 9,10,11 


Sample/5005 1,7,9 


Sample/5005 1,2,3,7, 8A, 8B, 9,10,11 



Group D 


NOTE: 1. Alternate group A testing in accordance with Method 5005 of Mil-Std-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% go/no-go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD POST RAD 


Table 4 (Note 1) 




7-464 




































































































































Specifications HCS244MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


OPEN 


STATIC I BURN-IN (Note 1) 


3, 5,7, 9,12.14,16,18 1. 2,4, 6. 8,10.11, 

13.15, 17,19 


STATIC II BURN-IN (Note 1) 


3, 5,7, 9.12,14,16,18 


DYNAMIC BURN-IN (Note 2) 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


1.2, 4, 6, 8,11,13, 
15,17,19, 20 


1,10,19 3,5.7,9,12,14,16, 

18 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680KQ ± 5% for dynamic bum-ln 


2,4,6, 8,11, 
13,15, 17 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


3, 5,7, 9.12, 14, 16,18 


GROUND 


10 


VCC = 5V ± 0.5V 


1,2, 4, 6, 8, 11, 13, 15,17,19, 20 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. Group E, 
Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCS244MS 


Tri-State Low Timing Diagrams and Load Circuit 



VT -V OUTPUT TT VW 



CLsSOpF 
RL s 500Q 


TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 

HCS 

VCC 

4.50 

VIH 

4.50 

VS 

2.25 

VT 

2.25 

VW 

0.90 

GND 

0 


TrhState High Timing Diagrams and Load Circuit 


vs * INPUT 


TPHZ ^ 

VT - 1 ^ OUTPUT VW 



CL =r 50pF 
RL = soon 


TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 


VCC 

4.50 

VIH 

4.50 

VS 

2.25 

VT 

2.25 

VW 

3.60 

GND 

0 
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SEMICONDUCTOR 


HCTS244MS 


December 1992 


Radiation Hardened 
Octal Buffer/Line Driver, Tri-State 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs-15 LSTTL Loads 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5pA at VOL, VOH 

Description 

The Harris HCTS244MS is a Radiation Hardened Non- 
Inverting Octal Buffer/Line Driver, Tri-State, with two active- 
low output enables. 

The HCTS244MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS244MS is supplied in a 20 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-in- 
Llne Package (D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR, CDFP4-F20, LEAD FINISH C 
TOP VIEW 



Truth Table 


Functional Diagram 


1Y0 1Y1 1Y2 1Y3 2Y0 2Y1 2Y2 2Y3 

18 016 o14 o12 q9 o7 o5 o3 



H= High Voltage Level 
L= Low Voltage Level 
X= Immaterial 
Z = High Impedance 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ .-q 


File Number 2133.1 
















Specifications HCTS244MS 


Absolute Maximum Ratings 


Reliabiiity Information 



Supply Voltage (VCC).. 

.-0.5V to+7.0V 

Thermal Impedance. 

0ja 

®ic 

Input Voltage Range, All Inputs.. 

. .-0.5V to VCC +0.5V 

Weld Seal DIC. 

. . 75°C/W 

16°C/W 

DC Input Current, Any One Input. 


Weld Seal Flat Pack. 

.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output. 


Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA=-55°Cto+100°C. 


.1W 

Storage Temperature Range (TSTG). 

....-65°Cto+150°C 

ForTA=+100°Cto+125°C. 

, .Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec). 

. +265°C 




Junction Temperature (TJ). 

. +175°C 




ESD Classification. 





CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

under ‘Electrical Performance Characteristics' are the only conditions recommended for satisfactory device operation.. 




Operating Conditions 


Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at VCC = 4.5V (tr, tf).500ns Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range Oa) .•55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETERS 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

-»-25°C 

- 

40 

HA 



2,3 

+125°C, -55°C 

- 

750 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VlL = 0V 

1 

+25°C 

MM 

- 

mA 


2,3 

+125®C, -55®C 

6.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

-|-25°C 

mm 

- 

mA 


2,3 

-h125°C, -55°C 

IQIIII 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 

1,2,3 

-^25°C, -i-125°C, -55°C 

- 

0.1 

■ 



VCC = 5.5V, VIH = 2.75V, 
IOL = 50nA, VIL = 0.8V 

1,2,3 

-»-25°C, +125°C, -55°C 

- 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 

1.2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

■ 

H 



VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 

1.2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

V 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

-0.5 

+0.5 

pA 


2,3 

+125°C, -55°C 

-5.0 

+5.0 

pA 

Tri-State Output 
Leakage Current 

lOZ 

VCC = 4.5V or 5.5V, 

Applied Voltage = OV or 

VCC 

1 

+25°C 

-1 

+1 

pA 


2,3 

+125°C, -55°C 

-50 

+50 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 

7, 8A, 8B 

+25°C, -^•125°C, -55°C 

- 

- 

- 


NOTE: 

1. All voltages reference to device GND. 


2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS244MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


1 LIMITS 1 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

17 

ns 

Data to Output 



10,11 

+125°C,-55°C 

2 

20 

ns 

Data to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

23 

ns 




10,11 

+125®C, -55°C 

2 

26 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 




10,11 

+125°C, -55°C 

2 

32 

ns 

Enable to Output 

TPZH 

VCC = 4.5V 

9 

+25®C 

2 

22 

ns 



1 

10,11 

+125°C, -55®C 

2 

25 

ns 

Disable to Output 

TPLZ 

VCC = 4.5V 

9 

+25'’C 

2 

22 

ns 


TPHZ 


10,11 

+125°C, -55®C 

2 

25 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTES: 


CONDITIONS 


VCC = 5.0V,f=1MHz 


VCC = Open,f=1MHz 


LIMITS 


MIN MAX 


Typical 30 


Typical 30 


10 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C, -55°C 


1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 




TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0,4V 

+25°C 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

Output Voltage Low 

VOL 

VCC=4.5V and 5.5V, VIH = VCCV2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 

IOL = 50pA 

+25°C 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 
lOH = -50pA 

+25°C 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Tri-State Output 
Leakage Current 

lOZ 

Applied Voltage = OV or VCC 

+25°C 


200K RAD 
LIMITS 


1MRAD 

LIMITS 
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Specifications HCTS244MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

Propagation Delay 

Data to Output 

TPLH 

VCC = 4.5V 

+25°C 

2 

20 

2 

25 

ns 

Data to Output 

TPHL 

VCC = 4.5V 

+25®C 

2 

26 

2 

33 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

+25°C 

2 

32 

2 

40 

ns 

Enable to Output 

TPZH 

VCC = 4.5V 

+25®C 

2 

25 

2 

35 

ns 

Disable to Output 

TPLZ 

TPHZ 

VCC = 4.5V 

+25°C 

2 

25 

2 

32 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12tiA 

lOMOH 

5 

-15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Interim Test III (Postbum-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2, 3, 8A, 8B, 10,11 


Group A (Note 1) 

Sample/5005 

1,2,3,7,8A,8B,9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sampie/5005 

1,2, 3,7,8A, 8B, 9,10,11 



NOTE: 

1. Alternate Group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRERAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


7-471 









































































































































Specifications HCTS244MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


3,5,7,9,12.14,16, 1,2, 4,6,8,10,11, 

18 13,15,17,19 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3,5,7,9,12,14,16, 10 

18 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


1,10,19 3,5,7,9,12,14.16, 

18 


1,2,4,6, 8, 11,13, 
15, 17,19,20 


OSCILLATOR 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680kO ± 5% for dynamic burn-in 

TABLE S. IRRADIATION TEST CONNECTIONS 


2,4, 6, 8,11, 13, 
15, 17 



OPEN 

GROUND 

VCC =i5V± 0.5V 

3, 5. 7, 9, 12, 14, 16,18 

10 

1,2,4,6,8,11,13,15,17,19,20 



NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. Group E, Sub¬ 
group 2, sample size Is 4 dice/wafer 0 failures. 
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HCTS244MS 


TrhState Low Timing Diagram and Load Circuit 



VT -V OUTPUT TT VW 


CLsSOpF 

RLsSOOa 


TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 



TrhState High Timing Diagram and Load Circuit 



VT -f- OUTPUT ^ VW 



RL CL = 50pF 

RLsSOOn 


TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 
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HCTS244MS 


Die Characteristics 

DIE DIMENSIONS: 

108x106 mils 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

TypaSiOg 

Thickness: 1 3kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

2.0 X 10®A/cm2 

BOND PAD SIZE: 

lOOpmx 100pm 

4x4 mils 

Metallization Mask Layout 

HCTS244MS 




















































































SEMICONDUCTOR 


HCS245MS 


December 1992 


Radiation Hardened 
Octal Bus Transceiver, Tri-State, Non-Inverting 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- ViL= 0.8V Max 

- ViH = VCC/2Min 

• Input Current Levels li < 5|iA at VOL, VOH 

Description 

The Harris HCS245MS is a Radiation Hardened Non-Invert¬ 
ing Octal Bidirectional Bus Transceiver, Tri-State, intended 
for two-way asynchronous communication between data 
busses. The HCS245MS allows data transmission from the 
A bus to the B bus or from the B bus to the A bus. The logic 
level at the direction input (DIR) determines the data direc¬ 
tion. The output enable Input (OE) puts the I/O port in the 
high-impedance state when high. 

The HCS245MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS245MS is supplied in a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-In-Line 
Package (D suffix). 


Truth Table 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 



H = High Voltage Level, L = Low Voltage Level, 

X = Immaterial 

To prevent excess currents in the High-Z (Isolation) 
modes, all I/O terminals should be terminated with 10kO 
to 1MQ resistors. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 _ . 


File Number 2468.1 
























Specifications HCS245MS 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage (VCC). 

.-0.5V to +7.0V 

Thermal Impedance. 

®ja 

®jc 

Input Voltage Range, All Inputs. 

. .-0.5V to VCC +0.5V 

Weld Seal DIC. 

. 75°C/W 

16°C/W 

DC Input Current, Any One Input. 

.±10mA 

Weld Seal Flat Pack. 

. 64°C/W 

12°C/W 

DC Drain Current, Any One Output.... 

..±25mA 

Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA--55°C to +100°C. 


..._1W 

Storage Temperature Range (TSTG). 

.... -65°C to +150°C 

For Ta = +100®C to +125®C Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec). 

.+265°C 




Junction Temperature (TJ).. 

..+175°C 




ESD Classification..... 





CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 

damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

under “Eiectrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 




Operating Conditions 


Supply Voltage (VCC).+4.5Vto+5.5V Input Low Voltage (VIL)...... O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR. TF). 500ns Max. Input High Voltage (VIH)..70% of VCC to VCC 

Operating Temperature Range (Ta) .-55°C to+125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 

CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

40 

pA 

2,3 

+125°C. -55°C 

- 

750 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V. 
VOUT = 0.4V. VIL = OV 

1 

+25°C 

mm 

- 

mA 

2,3 

+125°C, -55°C 

6.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

+25‘>C 

warn 

■ 

mA 

2,3 

+125°C, -55°C 

6.0 

■ 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 

1,2,3 

+25°C, +125®C, -55°C 

■ 

0.1 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOL=:50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 

1,2,3 

+25°C, +125®C, -55®C 

VCC 

-0.1 

■ 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

1.2,3 

+25®C, +125°C, -55°C 

VCC 

-0.1 

■ 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND, VCC = 4.5V and 

5.5V 

1 

+25°C 

- 

±0.5 

pA 

2,3 

+125°C, -55°C 

- 

±5.0 

pA 

Tri-State Output 
Leakage Current 

lOZ 

Applied Voltage = OV or 

VCC 

1 

+25°C 

- 

±1 

pA 

2,3 

+125°C,-55°C 

- 

±50 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30{VCC) (Note 2) 

7,8A, 8B 

+25°C, +125°C, -55°C 

■ 

■ 

■ 


NOTE: 


1. All voltages reference to device GND. 

2. For functional tests, VO > 4.0V Is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 
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Specifications HCS245MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

TEMPERATURE 

1 LIMITS 1 

UNITS 

A SUB¬ 
GROUPS 

MIN 

MAX 

Propagation Delay 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

19 

ns 

Data to Output 

TPHL 


10,11 

+125°C, -55°C 

2 

23 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 


TPZH 


10,11 

+125°C, -55°C 

2 

30 

ns 

Disable to Output 

TPLZ 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 


TP HZ 


10,11 

+125°C, -55°C 

2 

33 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTES: 


CONDITIONS 


VCC = 5.0V, f= 1MHz 


VCC = Open, f = 1MHz 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directiy 
test^. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



LIMITS 


MIN MAX 


Typical 45 


Typical 45 


10 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Tri-State Output 
Leakage Current 



SYMBOL 


ICC 


lOL 



(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC)at1MRAD, 

IOL = 50pA 

+25°C 

VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC)at1MRAD, 
lOH = -50pA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Applied Voltage = OV or VCC 

+25°C 


200KRAD 

UMITS 


1MRAD 

LIMITS 
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Specifications HCS245MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTES 1,2) 

CONDITIONS 

TEMP- 

200KRAD 

UMITS 

1MRAD 

LIMITS 


PARAMETERS 

SYMBOL 

ERATURE 

MIN 

MAX 

MIN 

MAX 

UNITS 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 

VIL = 0.12(VCC) at 1M RAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

Propagation Delay 

Data to Output 

TPLH 

TPHL 

VCC = 4.5V 

+25°C 

2 

23 

2 

28 

ns 

Enable to Output 

TP2L 

TPZH 

VCC = 4.5V 

+25°C 

2 

30 

2 

36 

ns 

Enable to Output 

TPLZ 

TPHZ 

VCC = 4.5V 

+25°C 

2 

33 

2 

33 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25"C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test n (Postbum-In) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Interim Test m (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2,3,8A,8B, 10,11 


Group A (Note 1) 

Sampie/5005 

1,2,3,7,8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2,3,9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2,3,7,8A,8B,9,10,11 



NOTE: 

1. Alternate Group A testing In accordance with Method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 


TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 
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Specifications HCS245MS 


TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5V VCC = 6V ± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


1,10-19 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


10 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


1-9,11 -20 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in. 

2. Each pin except VCC and GND wilhhave a resistor of 680Q ± 5% for dynamic burn-in. 


OSCILLATOR 


1 __ 

11-18 

1,20 

2-9 1 



TABLE 9. IRRADIATION TEST CONNECTIONS 


GROUND VCC = 5V± 0.5V 



1-9,11-20 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. Group E, Sub¬ 
group 2. sample size is 4 dice/wafer 0 failures. 




AC Load Circuit 

DUT - 


CL = 50pF 
RL = 500a 
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HCS245MS 


Tri-State Low Timing Diagrams 

VIH ——V I jT -— V I y— 


TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 


VCC 


VIH 


VS 


VT 


VW 


GND 


Tri-State Low Load Circuit 

VCC 




CL = 50pF 
RL 8 soon 


Tri-State High Timing Diagrams 


Tri-State High Load Circuit 



VT OUTPUT ir VW 


TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 

HCS 

VCC 

4.50 

VIH 

4.50 

VS 

2.25 

VT 

2.25 

VW 

3.60 

GND 

0 



RL CLaSOpF 
RLsSOOQ 
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SEMICONDUCTO R 


HCTS245MS 


December 1992 


Radiation Hardened 
Octai Bus Transceiver, Tri-State, Non-inverting 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^® RAD(Si)/s 20ns Puise 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Miiitary Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL Input Compatibiiity 

- ViL = 0.8V Max 

- ViH = VCC/2Min 

• Input Current Levels II ^ 5pA at VOL, VOH 

Description' 

The Harris HCTS245MS is a Radiation Hardened Non¬ 
inverting Octal Bidirectional Bus Transceiver, Tri-State, 
Intended for two-way asynchronous communication between 
data busses. The HCTS245MS allows data transmission 
from the A bus to the B bus or from the B bus to the A bus. 
The logic level at the direction input (DIR) determines the 
data direction. The output enable input (OE) puts the I/O port 
in the high-impedance state when high. 

The HCTS245MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS245MS Is supplied in a 20 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 


1 • 

20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 



Truth Table 



Functional Diagram 

ONE OF 8 TRANSCEIVERS 


(18,17,16,15, 
14,13,12) 



( 2 . 3 , 4 , 5 , 
6 , 7 , 8 ) 


TO OTHER 
7 CIRCUITS 


H = High Voltage Level, L = Low Voltage Level, 

X = Immaterial 

To prevent excess currents in the High-Z (Isolation) 
modes, all I/O terminals should be terminated with lOkO 
to 1Mn resistors. 
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CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r a on 
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Specifications HCTS245MS 


Absolute Maximum Ratings 

Supply Voltage (VCC).-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output. ±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This 'is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device opemtion.. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (T^).-55°C to +125°C Input High Voltage (VIH)... .VCC/2 to VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

40 

pA 

2,3 

+125®C, -55°C 

- 

750 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

+25°C 


- 

mA 

2,3 

+125°C,-55°C 

6.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

+25°C 

mm 

- 

mA 

2,3 

+125°C, -55°C 

-6.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50nA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

V 

VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

V 

VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

-0.5 

+0.5 

pA 

2,3 

+125°C. -55°C 

-5.0 

+5.0 

pA 

Tri-State Output 
Leakage Current 

lOZ 

VCC = 4.5V or 5.5V, 

Applied Voltage = OV or 

VCC 

1 

+25°C 

-1 

+1 

pA 

2,3 

+125°C, -55°C 

-50 

+50 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 

7, 8A, 8B 

+25°C, +125°C, -55°C 

- 

- 

• - 


NOTE: 

1. All voltages reference to device GND. 


2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0”. 


Reliability Information 

Thermal Impedance. 0ja 

Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.1W 

For = +100°C to +125°C.Derate Linearly at 13mW/°C 
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Specifications HCTS245MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

TEMPERATURE 

LIMITS 

UNITS 

A SUB¬ 
GROUPS 


MAX 

Propagation Delay 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 

Data to Output 



10,11 

+125°C,-55°C 

2 

21 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

21 

ns 




10,11 

+125°C, -55°C 

2 

24 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 




10.11 

+125'’C, -55°C 

2 

33 

ns 


TPZH 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 




10,11 

+125®C,-55°C 

2 

31 

ns 

Disable to Output 

TPLZ 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 


TP HZ 

i 

10,11 

+125®C,-55°C 

2 

33 

ns 


1. All voltages referenced to device GND. 

2. AC measurenfients assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL == GND, VIH = 3V. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

7TLH 

NOTES: 


CONDITIONS 


VCC = 5.0V,f=1MHz 


VCC = Open, f = 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25®C 


+125°C 


+25°C 


+125°C,55®C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC-0.4V 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 

IOL = 50mA 

Output Voltage High 

VOH 

VCC=4.5V and 5.5V, VIH = VCC/2, 
VIL=:0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 
lOH = -50pA 

Input Leakage Current 

liN 

VCC = 5.5V, VIN = VCC or GND 


TEMP¬ 

ERATURE 


200K RAD 
UMITS 


1MRAD 

LIMITS 
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Specifications HCTS245MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

Tri-State Output 
Leakage Current 

lOZ 

Noise Immunity 
Functional Test 

FN 

Propagation Delay 

Data to Output 

TPLH 

TPHL 

Enable to Output 

TPZL 

TPZH 

Disable to Output 

TPLZ 

TPHZ 


(NOTES 1,2) 
CONDITIONS 


Applied Voltage = OV or VCC, 
VCC = 4.5V and 5.5V 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3Vat1MRAD (Note 3) 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12^lA 

lOL/lOH 

5 

-15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-in) 


Interim Testn (Postbum-in) 


PDA 


interim Test HI (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD GROUP A SUBGROUPS 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7, 9, Deltas 


100%/5004 1,7,9 


100%/5004 1,7,9, Deltas 


100%/5004 2,3, 8A. 8B, 10, 11 


Sampla/5005 1,2, 3,7, 8A, 8B, 9,10,11 


Sample/5005 1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


Sample/5005 1,7,9 


Sample/5005 1,2, 3,7, 8A, 8B, 9,10,11 


READ AND RECORD 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


NOTE: 1. Alternate Group A Testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


Group E Subgroup 2 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


1 1,7,9 I 

I Table 4 | 

I I 

I Table 4 (Note 1) 


NOTE: 1. Except FN test which will be performed 100% Go/No-Go. 


7-485 


LOGIC 









































































































































Specifications HCTS245MS 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5V VCC = 6V ± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


1,10-19 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


10 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10kO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680KO ± 5% for dynamic burn-in 

TABLE 9. IRRADIATION TEST CONNECTIONS 


OSCILLATOR 


1 __ 

11-18 

1,20 

2-9 1 




GROUND 


10 


VCC = 5V ± 0.5V 


1-9,11-20 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. Group E, 
Subgroup 2, sample size is 4 dice/wafer 0 faiiures. 




AC Load Circuit 

OUT - 


CL = 50pF 

RL = soon 
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HCTS245MS 


Tri-State Low Timing Diagrams 

TPZL 

TPLZ 

--^ ^ 

VT -^r OUTPUT 7 ^ VW 


TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 


VCC 


VIH 


VS 


VT 


VW 


GND 


Tri-State Low Load Circuit 

VCC 



CL = 50pF 
RL = 500O 



Tri-State High Timing Diagrams 


Tri-State High Load Circuit 


TPZH r*- 

TPHZ 

VT^ ^ OUTPUT 
TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 



RL CL = 50pF 
RL = Boon 


VCC 

4.50 

V 

VIH 

3.00 

V 

VS 

1.30 

V 

VT 

1.30 

V 

VW 

3.60 

V 

GND 

0 

V 
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HCTS245MS 


Die Characteristics 

DIE DIMENSIONS: 

124x110 mils 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

Type: SiOg 

Thickness; 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 
<2.0 X 10® A/cm? 

BOND PAD SIZE: 

10O^im X 100|im 
4 mils X 4 mils 

Metallization Mask Layout 


HCTS245MS 



7-488 












































SEMICONDUCTOR 


HCS253MS 


December 1992 


Radiation Hardened 
Dual 4-Input Multiplexer 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3VCCMax 

- VIH = 0.7 VCC Min 

• Input Current Levels II ^ 5nA at VOL, VOH 

Description 

The Harris HCS253MS is a Radiation Hardened 4-to-1 line selec¬ 
tor multiplexer having tri-state, outputs. One of four sources for 
each section is selected b y the co mmo n select inputs SO and SI. 
When the output enable (10E or 20E) is HIGH, the output is in 
the high impedance state. 

The HCS253MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device Is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS253MS is supplied in a 16 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 

MIL-STD-1835 DESIGNATOR CDFP16-F16, LEAD FINISH C 
TOP VIEW 



Truth Table 


SELECT INPUTS 


DATA INPUTS 

OUTPUT 

ENABLE 

OUTPUT 


10 

11 

12 

13 

OE 

Y 

X 

X 

X 

X 

H 

Z 




SsloCt inputs SO and SI arc common to both sections 
H = High Level, L = Low Level, X = Immaterial, Z = High Impedance (Off) 


CAUTION: These devices are serisitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r a oa 


File Number 3068 
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Specifications HCS253MS 


Absolute Maximum Ratings Reliability information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. . V 0-10 

Input Voltage Range, All Inputs.-0.5V to VCC+0.5V Weld Seal DIC. 75°C/W ^&‘avl 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°CA/V 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

BSD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’are the only conditions recommended for satisfactory device operation.. 


Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C...1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage.. +4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voitage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


GROUP 
A SUB¬ 
GROUPS 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT=:VCC -0.4V, 

VIL = 0V 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
10H = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


Noise Immunity FN VCC = 4.5V, 

Functional Test VIH = 0.7 (VCC), 

VIL = 0.3 (VCC) (Note 2) 


NOTES: 

1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a iogic “1", and VO ^ 0.5V is recognized as a logic “0". 


TEMPERATURE 


+25°C 


+125®C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C,+125°C, -55®C 


+25°C, +125°C. -55°C 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C. -55°C 


7, 8A, 8B +25°C,+125°C,-55°C 


LIMITS 


MIN 


UNITS 


pA 


pA 


mA 


mA 


mA 


mA 
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Specifications HCS253MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

BB 

MAX 

UNITS 

Select to Output 

TPHL 

VCC = 4.5V 

9 

+25®C 

2 

26 

ns 


TPLH 


10,11 

+125°C,-55°C 

2 

31 

ns 

Data to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

19 

ns 




10,11 

+125®C,-55®C 

2 

22 

ns 


TPLH 

VCC = 4.5V 

9 

+25°C 

2 

21 

ns 




10,11 

+126°C, -55°C 

2 

24 

ns 

Enable to Output 

TP2H 

VCC = 4.5V 

9 

+25°C 

2 

17 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 


TPZL 

VCC = 4.5V 

9 

+25®C 

2 

15 

ns 




10,11 

+125°C, -55°C 

2 

17 

ns 

Disable to Output 

TPHZ 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C,-55°C 

2 

19 

ns 


TPLZ 

VCC = 4.5V 

9 

+25°C 

2 

16 

ns 




10,11 

+125®C, -55°C 

2 

17 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLES. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Capacitance Power Dissipation 


Input Capacitance 


Output Transition Time 


SYMBOL 


CPD 


(NOTE 1) 
CONDITIONS 


VCC = 5.0V, f* 1MHz 



TEMPERATURE 


+26°C 


+125°C 


+25®C 


+125°C 


+25°C 


+125®C, -55®C 



LIMITS 


MIN MAX 


Typical 30 


Typical 37 


10 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directiy 
tested. These parameters are characterized upon initiai design reiease and upon design changes which affect these characteristics.. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


(NOTES 1,2) 
SYMBOL CONDITIONS 


ICC VCC = 5.5V, VIN = VCC or GND 


lOL VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


TEMP¬ 

ERATURE 


200KRAD 

LIMITS 


1MRAD 

UMITS 



7-492 








































































































































































Specifications HCS253MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Tri-State Output Leak¬ 
age Current 


Noise Immunity 
Functional Test 


Select to Output 


Data to Output 


Enable to Output 


Disable to Output 


SYMBOL 







(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

VCC = 4.5V and 5.5V, 
VIH=:0.70{VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) at 1M RAD, 

IOL = 50pA 

+25°C 

VCC = 4.5V and 5.5V, 
VIH=:0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 

IOH = -50pA 

+25°C 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Applied Voltage = OV or VCC 

+25°C 

VCC = 4.5V, VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD 
(Notes) 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25°C 

VCC = 4.5V 

+25®C 

VCC = 4.5V 

+25®C 

VCC = 4.5V 

+25°C 


200KRAD 

LIMITS 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


1MRAD 

LIMITS 



TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lotyiOH 

5 

-15%of 0 Hour 

loziyiozH 

±200 

±200nA 
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Specifications HCS253MS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test m (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLES. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


Sample/5005 


Group D 


NOTE: 

1. Alternate group A inspection in accordance with Method 5005 of MIL-STD-883 may be exercised. 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1.7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3, 8A, 8B, 10,11 


1,2, 3,7, 8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1,7,9 


1,2,3,7,8A, 8B, 9,10,11 




CONFORMANCE 

GROUPS 


METHOD 


5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


READ AND RECORD 


PRE RAD POST RAD 


1,9 Table 4 (Note 1) 




TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


GROUND 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


1 - 6, 8,10 -15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


OSCILLATOR 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


1,8,15 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680Q ± 5% for dynamic burn-in 


3-6,10-14 


TABEL 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V± 0.5V 

7 

,9 

8 

1-6,10-16 


NOTE: Each pin except VCC and GND will have a resistor of 47KQ ± 5% for Irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCS253MS 


Tri-State High Timing Diagrams I Tri-State High Load Circuit 



TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 

HCS 

UNITS 

VCC 

4.50 

V 

VIH 

4.50 

V 

VS 

2.25 

V 

VT 

2.25 

V 

VW 

3.60 

V 


GND 


0 




























HCS253MS 


Die Characteristics 

DIE DIMENSIONS: 

84 x 84 mils 

METALLIZATION: 

Type: AlSi 

Metal Thickness; 11kA ± 1kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material; Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

100pm X 100pm 
4 mils X 4 mils 

Metaiiization Mask Layout 

HCS253MS 

























































































































SEMI-CONDUCTOR 


HCS273MS 


December 1992 


Radiation Hardened 
Octal D Flip-Flop 


Features 

-r* 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10''° RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2x10"^ Error/Bit Day (Typ) 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3VCCMax 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5^A at VOL, VOH 

Description 

The Harris HCS273MS is a Radiation Hardened octal D flip-flop, 
positive edge triggered, with reset. 

The HCS273MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS273MS is supplied in a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Pinouts 


20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD.1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 



Truth Table 



NOTE: QO = The level of Q established by the last low to high transition of the clock 
H = High Level 
L = Low Level 
X = Immaterial 

= Transition from low to high 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©HarrisCorporation 1992 t >iqq 


File Number 2475.2 





Functional Diagram 


DO D1 D2 



QO 


Q1 
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LOGIC 









Specifications HCS273MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage (VCC). 

Input Voltage Range, All Inputs. 

DC Input Current, Any One Input. 

DC Drain Current, Any One Output... 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG). 

Lead Temperature (Soldering lOsec)... 

Junction Temperature (TJ).. 

ESD Classification... 

. ...-0.5Vto+7.0V 
0.5V to VCC +0.5V 

....±25mA 

.. -65°C to +150°C 

. +265°C 

..+175°C 

Tliermal Impedance. 

Weld Seal DIC. 

Weld Seal Flat Pack.. 

Power Dissipation per Package (PD) 

ForTA--55°Cto+100°C. 

For Ta - +100°C to +125°C.. 

. . Gja Gjg 

.. 75°C/W 16°C/W 

.. 640C/W 12°C/W 

.1W 

.Derate Linearly at 13mW/®C 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one a t a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 

Operating Conditions 




Supply Voltage.. 

Input Rise and Fall Times at 4.5V VCC (TR, TF) 
Operating Temperature Range (T^).. 

... +4.5Vto+5.5V 

.. -55°C to +125°C 

Input Low Voltage (VIL). 

Input High Voltage (VIH). 

.. .0.0Vto30%ofVCC 

.70% of VCC to VCC 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V. 

VIN = VCC or GND 

1 

+25°C 

- 

40 

pA 

2,3 

+125®C, -55®C 

- 

750 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V. VIH = 4.5V. 
VOUT = 0.4V. VIL = OV 

1 

+25°C 

mm 

- 

mA 

2.3 

+125°C, -55°C 

6.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

+25®C 

mm 

- 

mA 

2,3 

+125°C, -55°C 

6.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 

1,2,3 

+25®C, +125°C, -55®C 

• 

0.1 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOL=:50pA, VIL = 1.65V 

1.2,3 

+25°C, +125°C, -55°C 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

■ 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

- 

±0.5 

pA 

2,3 

+125°C, -55°C 

- 

±5.0 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 

7, 8A, 8B 

+25°C,+125°C,-55°C 

■ 

■ 

■ 


NOTE: 


1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic "1", and VO ^ 0.5V is recognized as a logic "0". 
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Specifications HCS273MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 


SYMBOL 


ICC 


lOL 





(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
IOL = 50pA 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) atIMRAD, 
IOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 0.70(VCC), 
VIL .= 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) atIMRAD 
(Noted) 


TEMP¬ 

ERATURE 


200KRAD 

UMITS 


1MRAD 

LIMITS 



CPtoQ 

TPLH 

VCC = 4.5V 

+25®C 

2 

22 

2 

28 

ns 


TPHL 

VCC = 4.5V 

+25°C 

2 

27 

2 

34 

ns 

^ to Q 

TPHL 

VCC = 4.5V 

+25°C 

2 

29 

2 

37 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLES. BURN-IN AND OPERATING UFETEST, DELTA PARAMETERS (-f25^C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOiyiOH 

5 

-15% of 0 Hour 
































































































Specifications HCS273MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

Interim Test II (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7, 9, Deltas 


Interim Test ni (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Final Test 

100%/5004 

2, 3, 8A, 8B, 10, 11 


Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9. 10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2,3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2,3, 7, 8A, 8B, 9. 10, I T 



NOTE: Alternate Group A testing in accordance with Method 5005 of MiI-Std-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V ± 0.5V 

VCC = 6V ± 0.5V 

OSCILLATOR 

50kHz 

25kHz 

STATIC 1 BURN-IN (Note 1) 

2, 5, 6, 9,12,15,16,19 

1,3, 4, 7, 8, 10.11, 
13, 14, 17, 18 

" 

20 

• 

- 

STATIC II BURN-IN (Note 1) 

2, 5, 6, 9,12, 15, 16, 19 

10 

- 

1,3,4,7,8,11,13, 
14, 17,18, 20 

- 

- 

DYNAMIC BURN-IN (Note 2) 

- 

10 

2, 5, 6, 9,12,15,16,19 

1,20 

11 

3,4,7,8,13, 
14,17,18 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of IKii ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V ± 0.5V 

2, 5, 6, 9, 12, 15, 16,19 

10 

1,3,4, 7, 8,11,13,14,17,18, 20 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCS273MS 


AC Timing Diagrams and Load Circuit 



CLOCK TO OUTPUT DELAYS AND CLOCK PULSE WIDTH MASTER RESET PULSE WIDTH. MASTER RESET TO OUTPUT 

DELAY AND MASTER RESET TO CLOCK RECOVERY TIME 


INPUT 

LEVEL 

D 


CP 



DATA SET-UP AND HOLD TIMES OUTPUT TRANSITION TIME 


AC VOLTAGE LEVELS 


PARAMETER 

HCS 

UNITS 

VCC 

4.50 

V 

VIH 

4.50 

V 

VS 

2.25 

V 

VIL 

0 

V 

GND 

0 

V 
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SEMICONDUCTOR 


HCTS273MS 


December 1992 


Radiation Hardened 
Octal D Flip-Flop 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega>RAD(Si) 

• Dose Rate Upset >10^® RAD(Siys. 20ns Pulse 

• Cosmic Ray Upset Rate 2x10'^ Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Mliitary Temperature Range: -55°C to +125^C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Mln 

• Input Current Levels li ^ 5|xA at VOL, VOH 


The Harris HCTS273MS is a Radiation Hardened octal D flip- 
flop, positive edge triggered, with reset. 

The HCTS273MS utiiizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS273MS is supplied in a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Truth Table 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR, CDFP4-F20, LEAD FINISH C 
TOP VIEW 



1 • 20 

2 19 

3 18 


R^R I 

'. "..... ■" '1 vrr^ 



on I - —— - 

.. 1 07 



nnl--- 

1 11/ 



in 1 

4 17 




in 1 

5 16 

1 IJK 



ry> 1 

6 15 

1 OR 



rv> 1 

7 14 

1 OR 



pjq 1--- 

8 13 

9 12 

TO 11 

1 OA 



Ofl 1—- 

1 OA 



owni- 

1 OP 




Description 


INPUTS 

OUTPUT 

RESET (M) 

CLOCK CP 

DATA Dn 

Q 

L 

X 

X 

L 

H 


H 

H 

H 


L 

L 

H 

L 

X 

QO 


NOTE: QO = The level of Q established by the last low to high transition of the clock 


H = High Level 
L = Low Level 
X = Immaterial 

= Transition from low to high 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. pjlg dumber 2274.1 

Copyright © Harris Corporation 1992 _ 
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Specifications HCTS273MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 

DC Drain Current, Any One Output....±25mA Power Dissipation per Package (PD) 


(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C....... .Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).. .+265®C 

Junction Temperature (TJ).+175°C 

ESD Classification...Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings' may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).500ns Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC orGND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOL = -50^lA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4,5V, VIH=2.25V, 
VIL=0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


1 

+25°C 

2.3 

+125°C, -55°C 

1 

+25°C 

2,3 

+125°C, -55°C 

1 

+25°C 

2,3 

+125°C, -55°C 

1,2,3 

+25°C, +125®C, -55°C 

1,2,3 

+25°C, +125°C, -55°C 

1,2,3 

+25°C, +125°C, -55°C 

1,2,3 

+25°C, +125°C, -55°C 

1 

+25°C 

2,3 

+125°C, -55°C 


7,8A,8B +25°C,+125°C,-55°C 



NOTES: 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 
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Specifications HCTS273MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

CPtoQ 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

19 

ns 




10,11 

+125°C, -55°C 

2 

22 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

23 

ns 




10,11 

+125°C,-55°C 

2 

27 

ns 

^toQ 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 




10,11 

+125°C, -55°C 

2 

29 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

1 LIMITS 1 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 40 

PF 

1 

+125°C 

Typical 40 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C, -55°C 

- 

22 

ns 

Maximum Operating 
Frequency (CPU, 
CPD) 

FMAX 

VCC = 4.5V 

1 

+25°C 


25 

MHz 

1 

+125°C, -55°C 


16 

MHz 

Setup Time Data to 
Clock 

TSU 

VCC = 4.5V 

1 

+25°C 

12 


ns 

1 

+125°C, -55°C 

18 


ns 

Hold Time Data to 
Clock 

TH 

VCC = 4.5V 

1 

+25°C 

3 


ns 

1 

+125°C, -55°C 

3 


ns 

Pulse Width MRN 

TW 

VCC = 4.5V 

1 

+25°C 

12 


ns 

1 

+125°C,-55°C 

18 


ns 

Pulse Width Clock 

TW 

VCC = 4.5V 

1 

+25°C 

20 


ns 

1 

+125°C,-55°C 

30 


ns 

Removal Time MR 
to Clock 

TREM 

VCC = 4.5V 

1 

+25°C 

10 


ns 

1 

+125°C, -55°C 

15 

- . 

ns 


NOTE: 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


















































































































































Specifications HCTS273MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voitage Low 


Output Voitage High 


Input Leakage Current 


Noise Immunity 
Functional Test 


SYMBOL 


ICC 


lOL 


TEMP¬ 

ERATURE 





200KRAD 

LIMITS 


(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC=4.5V and 5.5V, VIH=VCC/2, 
ViL=:0.8Vat200KRAD, 

VIL = 0.3Vat1MRAD, 

IOL = 50pA 


VCC=4.5V and 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3Vat1MRAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


MRtoQ 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1”, and VO ^ 0.5V is recognized as a logic “0". 


IMRAD 

UMITS 



TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25^C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-in) 


Interim Test I (Postburn-ln) 


Interim Testn (Postbum-In) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


GROUP A SUBGROUPS 


1,7,9 


1,7.9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A, 88,10,11 


1,2,3,7,8A, 88, 9,10,11 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 
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Specifications HCTS273MS 

TABLES. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2,3,9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2,3,7,8A,88,9,10,11 



NOTE: 

1. Alternate Group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1.7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V± 0.5V 

OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN 1 TEST CONNECTIONS 

2,5, 6, 9,12,15, 

16,19 

1,3, 4,7, 8,10,11, 
13,14,17,18 

- 

20 

- 

- 

STATIC BURN-IN II TEST CONNECTIONS 

2, 5, 6, 9, 12,15, 

16, 19 

10 

- 

1,3, 4,7, 8,11,13, 
14,17,18, 20 

- 

- 

DYNAMIC BURN-IN TEST CONNECTIONS 

■ 

10 

2, 5, 6, 9,12,15, 
16,19 

1,20 

11 

3. 4, 7, 8, 13, 

14,17, 18 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680kO ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V ± 0.5V 

2, 5, 6, 9, 12,15, 16,19 

10 

1,3, 4, 7,811,13,14,17,18, 20 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS273MS 


AC Timing Diagrams and Load Circuit 


INPUT LEVEL 


INPUT LEVEL 


lTRh^ -»iTFh 


/^90% X 
^VS VS^ 




CLOCK TO OUTPUT DELAYS AND CLOCK PULSE WIDTH MASTER RESET PULSE WIDTH. MASTER RESET TO OUTPUT 

DELAY AND MASTER RESET TO CLOCK RECOVERY TIME 


VS jt VS VS \vs 



DATA SET-UP AND HOLD TIMES 


OUTPUT TRANSITION TIME 


AC VOLTAGE LEVELS 



CL = 50pF 
RL = soon 
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SEMICONDUCTOR 


HCTS283MS 


December 1992 


Radiation Hardened 
4 Bit Binary Full Adder with Fast Carry 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega<RAD (Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range.. -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2V Min 

• Input Current Levels II ^ 5^ at VOL, VOH 

Description 

The Harris HCTS283MS is a Radiation Hardened 4 bit 
binary fuii adder with fast carry that adds two 4 bit binary 
numbers and generates a carry-out bit if the sum exceeds 15. 

This device can be used in positive or negative logic. When 
using positive logic the carry-in input must be tied low, if 
there is no carry-in. 

The HCTS283MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS283MS is supplied in a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
CASE OUTLINE D-2, CONFIGURATION 3, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 

CASE OUTLINE F5-A, CONFIGURATION 2, LEAD FINISH C 
TOP VIEW 




CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r a 


File Number 3381 













Specifications HCTS283MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(Ail Voltage Reference to the VSS Terminal) For T = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T = +100°C to -i-125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Ciass 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).. 

Operating Temperature Range (Ta) .-55°C to +125°C Input High Voltage (VIH). 

Input Rise and Fail Times at 4.5V VCC (TR, TF).10nsA/ Max 


. 0.0Vto0.8V 
.2.0V to VCC 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Delta ICC 

Dice 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


GROUP 
A SUB¬ 
GROUPS 


VCC 

= 5.5V, 


VIN = 

VCC or GND 

VCC 

= 5.5V, VIN = 

VCC or 

GND 

1 Input at 2.4V 

VCC 

= 4.5V, VI H = 

4.5V, 

VOUT = 0.4V, VIL 

= 0V 

(Note 

2) 


VCC 

= VIH = 4.5V 


VOUT = VCC-0.4V, 

VIL=: 

OV (Note 2) 


VCC 

= 4.5V, VIH = 

2.25V, 

IOL=: 

50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOL = 

50pA, VIL = 

0.80V 

VCC 

= 4.5V, V1H = 

2.25V, 

IOH = 

-50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOH = 

-50pA, VIL = 

0.80V 

VCC 

= 5.5V, VIN = 

VCC or 

GND 



VCC 

= 4.5V, VIH = 

2.25V, 

VIL = 

0.80V (Note; 

3) 


2,3 


7, 8A, 8B 


1. All voltages referenced to device GND. 

2. Force/Measure functions may be interchanged. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 


LIMITS 


MIN 


TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125^^0,-55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C -0.5 


+125°C,-55°C -5.0 


+25°C, +125°C, -55°C 



UNITS 


pA 


pA 


mA 


mA 


mA 


mA 


mA 


mA 
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Specifications HCTS283MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1.2) 
CONDITIONS 

GROUP 

TEMPERATURE 

LIMITS 1 

UNITS 

A SUB¬ 
GROUPS 

MIN 

MAX 

Propagation Delay 

TPLH 

VCC = 4.5V. VI H = 3.0V, 

9 

+25°C 

2 

23 

ns 

CIN to SO 


VIL = OV 

10,11 

+125°C,-55°C 

2 

27 

ns 


TPHL 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

2 

26 

ns 


VIL = OV 

10,11 

+125°C, -55°C 

2 

30 

ns 

Propagation Delay 

TPLH 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

2 

27 

ns 

CIN to SI 


VIL = OV 

10,11 

+125°C, -55°C 

2 

31 

ns 


TPHL 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

2 

30 

ns 


VIL = OV 

10,11 

+125°C, -55°C 

2 

35 

ns 

Propagation Delay 

TPLH 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

2 

31 

ns 

CIN to S2 CIN to 
COUT 


VIL = OV 

10,11 

+125°C,-55°C 

2 

37 

ns 


TPHL 

VCC = 4.5V. VIH = 3.0V, 

9 

+25°C 

2 

34 

ns 


VIL = OV 

10,11 

. +125°C,-55°C 

2 

40 

ns 

Propagation Delay 

^tlLl 

TPLH 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

2 

38 

ns 

CIN to S3 


VIL = OV 

10,11 

+125°C, -55°C 

2 

47 

ns 


TPHL 

VCC = 4.5V. VIH = 3.0V, 

9 

+25°C 

2 

40 

ns 


VIL = OV 

10,11 

+125°C, -55°C 

2 

48 

ns 

Propagation Delay 

TPLH 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

2 

53 

ns 

An, Bn to COUT 


VIL = OV 

10,11 

+125°C, -55°C 

2 

67 

ns 


TPHL 

VCC = 4.5V, VIH = 3.0V. 

9 

+25®C 

2 

54 

ns 


VIL = OV 

10,11 

+125°C, -55°C 

2 

63 

ns 

Propagation Delay 

TPLH 

VCC = 4.5V, VIH = 3.0V, 

9 

+25®C 

2 

50 

ns 

An, Bn to Sn 


VIL = OV 

10,11 

+125°C, -55°C 

2 

63 

ns 


TPHL 

VCC = 4.5V, VIH = 3.0V, 

9 

+25°C 

2 

60 

ns 


VIL = OV 

10,11 

+125°C,-55°C 

2 

73 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Input Capacitance 


Output Transition 
Time 


SYMBOL 





CONDITIONS 


VCC = 5V, VIH = 5V, 
VIL = 0V, F= 1MHz 


VCC = 4.5V, VIH = 4.5V, 
VIL = OV 



TEMPERATURE 


+25®C 


+125°C 


+25°C 


+125°C, -55°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications HCTS283MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Delta ICC 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 


Propgation Delay 
CINtoSO 


Propagation Delay 
CIN to SI 


Propagation Delay 
CIN to S2, CIN to 
COUT 


Propagation Delay 
CIN to S3 


Propagation Delay 
An, Bn to COUT 


Propagation Delay 
An, Bn to Sn 


SYMBOL 


ICC 


Dice 





(NOTES 1) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 5.5V, VIN = VCC or GND, 
1 Input at 2.4V 


VCC = 4.5V, VOUT = 0.4V, 
VIL = 0V 


VCC = 4.5V, VOUT = VCC -0.4V 
VIL = 0V 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.80V, VIL = 0.30V at 1M 
RAD, IOL = 50pA 


VCC = 5.5V, VIH = 2.75V, 

VIL = 0.80V, VIL = 0.30 at 1 M 
RAD, IOL = 50pA 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.80V, VIL = 0.30V at 1M 
RAD, IOL = 50pA 


VCC = 5.5V, VIH = 2.75V, 

VIL = 0.80V, VIL = 0.30 at 1 M 
RAD, IOL = 50^lA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.80V, VIL = 0.30V at 1M 
RAD (Note 2) 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


VCC = 4.5V, VIH = 3.0V, VIL = OV 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 


mA 


mA 


mA 




ns 


ns 



1. All voltages referenced to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 
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Specifications HCTS283MS 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100V5004 

2,3,8A,8B, 10,11 

Sample/5005 

1,2,3, 7,8A, 8B, 9,10,11 

Sample/5005 

1,2,3, 7,8A, 8B,9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2, 3,7, 8A, 8B, 9, 10,11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test m (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 1. Alternate Group A, in accordance with Method 5005 of MIL-STD-883, may be exercised. 


READ AND RECORD 


ICC, loiyH 


icc.ioiyH 


ICC, lOUH 





TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

METHOD 

TEST 

READ AND RECORD 

GROUPS 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 1 


5005 1 

1 1,7,9 

Table 4 

1,9 


Group E Subgroup 2 


NOTE: 1. Except FN Test which will be performed 100% Go/No-Go. 


Table 4 (Note 1) 




TABLE 8. STATIC BURN-IN AND DYNAMIC 


GROUND 1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


OSCILLATOR 


1,4,9,10, 13 

2, 3, 5, 6, 7, 8,11, 


12,14,15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


1,4,9,10, 13 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


8 1,4,9,10,13 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of IKQ ± 5% for dynamic burn-in 



2,6,11,15 


3, 5, 7,12,14 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V± 0.5V 

1,4, 9,10,13 

8 

2, 3, 5, 6, 7,11,12,14,15,16 



NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS283MS 


Propagation Delay Timing Diagram and Load Circuit 


vs ^ INPUT 


TPHL 

Vs'^r OUTPUT 


Transition Timing Diagram 



CLsSOpF 

RLsSOOQ 


■ 80 % 80 %- 

OUTPUT 


AC VOLTAGE LEVELS 

PARAMETER 

HCS 

UNITS 

vcc 

4.50 

V 

VIH 

3.00 

V 

VIL 

0.0 

V 

VS 

1.30 

V 

GND 

0.0 

V 
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Die Characteristics 

DIE DIMENSIONS: 

78 X 86 mils 
2.21mm X 2.19mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11 kA ± IkA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE: 

100|im X 100pm 
4x4 mils 

Metailization Mask Layout 

HCTS283MS 


S1 VCC B2 A2 

(1) (16) (15) (14) 
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SEMICONDUCTOR 


HCTS299MS 


December 1992 


Radiation Hardened 
8-Bit Universal Shift Register; Tri-State 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10'*° RAD(SI)/s 20ns Pulse 

• Cosmic Ray Upset Rate 2x10'® Errors/BIt Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs.15 LSTTL Loads 

• Miiitary Temperature Range.-55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL= 0.8V Max 

- VIH = VCC/2 Min 

• Input Current Levels II ^ 5iiA at VOL, VOH 

Description 

The Harris HCTS299MS is a Radiation Hardened 8-bit shift/ 
storage register with tri-state bus interface capability. The 
register has four synchronous operating modes controlled by 
the two select inputs (SO, SI). The mode select, the serial 
data (DSO, DS7) and the parallel data (lOO - 107) respond 
only to the low to high transition of the clock (CP) pulse. SO, 
SI and the data inputs must be one set up time period prior 
to the clocks positive transition. The master reset (MR) Is an 
asynchronous active low input. 

The HCTS299MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family 
with TTL input compatibility. 

The HCTS299MS is supplied in a 20 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 co h 


File Number 3069 
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HCTS299MS 


Truth Tables 

Register Operating Modes 


FUNCTION 


Reset (Clear) 


Shift Right 


Hold (Do Nothing) 


Parallel Load 


CP 

so 

SI 

DSO 

DS7 

I/On 


REGISTER OUTPUTS 


QO Q1 Q6 Q7 



Tri-State I/O Port Operating Mode 


FUNCTION 


Read Register 


OE1 OE2 


Load Register 


Disable I/O 


H = HighVoltage Level 
L = Low Voltage Level 
X = Immaterial 

Z = Output in High Impedance State 
h = Input Voltage High One Setup Time Prior Clock Transition 
I = Input voltage Low One Setup Time Prior Clock Transition 
= Low-to-High Clock Transition 


INPUTS/OUTPUTS 


On (REGISTER) 1/00... 1/07 



I/On = Inputs 


Z 


Z 


qn = Lower Case Letter Indicates the State of the Referenced Output One Setup Time Prior Clock Transition 
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Specifications HCTS299MS 


Weld Seal DIG. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/®C 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5 to +7.0V Thermal Impedance. 0ja Gjc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminai) ForTA =-55°C to+100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C.Derate Linearly at 13mW/®C 

Lead Temperature (Soldering 10sec).+265®C 

Junction Temperature (TJ)..+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).44.5V to 45.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (Ta) .-55°C to 4125°C Input High Voltage (VIH).VCC/2 to VCC 

Input Rise and Fall Times at 4.5V VCC (TR. TF)___500ns Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Tri-State Output 
Leakage Current 

lOZ 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V. VIH =: 4.5V, 
VOUT = VCC - 0.4V, 

VIL = 0V 


VCC * 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


Applied Voltage = OV or 
VCC 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


425°C 


4125®C, -55®C 


425°C 


4l25°C, -55°C 


425°C 


4l25°C, -55°C 


425®C, 4l26°C, -55°C 


425°C, 4l25°C, -55°C 


425°C, 4125°C, -55°C VCC 
- 0.1 


425°C,4l25°C,-55°C VCC 
- 0.1 


425°C -0.5 


4l25°C, -55°C 


425°C 


4l25°C,-55°C -50 450 


425°C, 4125°C, -55°C 



NOTES; 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 
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Specifications HCTS299MS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Pulse Width M 

TW(M) 

VCC = 4.5V 

1 

+25°C 

15 

- 

ns 




1 

+125®C, -55°C 

22 

- 

ns 

Pulse Width CLK 

TW(CLK) 

VCC = 4.5V 

1 

+25°C 

20 

- 

ns 




1 

+125°C, -55°C 

30 

- 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
test^. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200K RAD 
LIMITS 

1MRAD 

LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.75 

- 

2.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

6.0 

- 

5.0 

■ 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

-6.0 

■ 

-5.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200KRAD, 

VIL = 0.3V at 1M RAD, 

IOL=:50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V or 5.5V, VIH =VCC/2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

-5 

+5 

-5 

+5 

pA 

Tri-State Output 
Leakage Current 

lOZ 

Applied Voltage = OV or VCC 

+25°C 

- 

±50 

- 

±100 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200KRAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25®C 

■ 

■ 

■ 

■ 

■ 

CLK to I/On 

TPHL, 

TPLH 

VCC = 4.5V 

+25°C 

2 

32 

2 

40 

ns 

CLK to Q0,Q7 

TPHL, 

TPLH 

VCC = 4.5V 

+25°C 

2 

34 

2 

43 

ns 

to Output 

TPHL 

VCC = 4.5V 

+25°C 

2 

36 

2 

45 

ns 

OEn to Output 

TPZH 

VCC = 4.5V 

+25°C 

2 

25 

2 

32 

ns 

TPHZ 

2 

27 

2 

33 

ns 

TPZL 

VCC = 4.5V 

+25°C 

2 

30 

2 

43 

ns 

TPLZ 

2 

34 

2 

43 

ns 


NOTES: 


1. Ali voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR =TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 





















































































































































Specifications HCTS299MS 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25'»C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOLyiOH 

5 

-15% of 0 Hour 

lOZLVIOZH 

5 

±200nA 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Preburn-ln) 

100%/5004 

1.7,9 

ICC, lOL/H, lOZL/H 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

ICC, lOL/H, lOZL/H 

Interim Test 11 (Postbum-In) 

100%/5004 

1.7,9 

ICC, lOL/H, lOZL/H 

PDA 

100%/5004 

1,7,9, Deltas 


Interim Test ni (Postbum-In) 

100%/5004 

1,7,9 


PDA 

100%/5004 

1,7, 9, Deltas 


Final Test 

100%/5004 

2,3, 8A, 8B, 10, 11 


Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2, 3, 9,10,11 

Subgroup B-6 

Sample/5005 

1,7,9 


Group D 

Sample/5005 

1,2, 3,7, 8A, 8B, 9,10,11 



NOTE: 1. Alternate Group A Inspection in accordance with Method 5005 of MIL-STD-883 may be exercised. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1.9 

Table 4 (Note 1) 


NOTE: 1. Except FN test which will be performed 100% Go/No-Ga 


TABLE 8. STATIC BURN-IN AND DYNAMIC 


OPEN 

GROUND 

1/2 VCC = 3V ± 0.5V 

VCC = 6V ± 0.5V 

OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN 1 TEST CONNECTIONS (Note 1) 

8, 17 

1-7,9-16,18,19 

- 

20 

- 

- 

STATIC BURN-IN II TEST CONNECTIONS (Note 1) 

8, 17 

10 

- 

1-7,9,11-16,18-20 

- 

- 

DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 

- 

2,3,10,18,19 

4-8,13-17 

1,9, 20 

12 

11 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOka ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 6800 ± 5% for dynamic burn-in 
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TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V± 0.5V 

8,17 

10 

1 -7.9,11 -16.18-20 



NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sampie size is 4 dice/wafer 0 faiiures. 


AC Timing Diagrams and Load Circuit 


INPUT LEVEL 

ri^ 


INPUT LEVEL 
CP 


■^vs vs 

TW 



l/On.QOORQ7 Q0TOQ7 / 

CLOCK PRE-REQUISITE AND PROPAGATION DELAYS MASTER RESET PRE-REQUISITE AND PROPAGATION DELAYS 


DSO, DS7 
OR I/On 


, VS jT VS X VS \ VS 


DATA PRE-REQUISITE TIMES 


• 80% 80%- 

OUTPUT 


OUTPUT TRANSITION TIME 


AC VOLTAGE LEVELS 


PARAMETER 

HCTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 


CL = 50pF 

RL = soon 
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HCTS299MS 


Tri-State Low Timing Diagrams 


Tri-State Low Load Circuit 



VT -X OUTPUT TT VW 


TRI-STATE LOW VOLTAGE LEVELS 


Tri-State High Timing Diagrams 


VT 7^ OUTPUT ^ VW 


TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 


CL = 50pF 
RL = 5000 



Tri-State High Load Circuit 




RL CL=50pF 
RL = 5000 
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HCTS299MS 


Die Characteristics 

DIE DIMENStONS: 

123x94 mils 

METALLIZATION: 

Type: SiAl 

Metal Thickness: IlkA ± IkA 

GLASSIVATION: 

Type:Si02 . « 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 
<2.0 X lO^A/cm^ 

BOND PAD SIZE: 
lOOnmxIOOpm 
4 mils X 4 mils 


Metallization Mask Layout 


HCTS299MS 



7-530 




























































SEMICONDUCTOR 


HCTS365MS 


December 1992 


Radiation Hardened 
Hex Buffer/Line Driver Non-Inverting 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs.15 LSTTL Loads 

• Miiitary Temperature Range.-55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2MIn 

• Input Current Levels li ^ 5\iA @ VOL, VOH 

Description 

The Harris HCTS365MS is a Radiation Hardened non¬ 
inverting hex bu ffer an d lin e driv er with Tri-state outputs. The 
output e nable s ( OE1 a nd OE2) control the tri-state outputs. 
If either OE1 or OE2 is hi gh th e ou tputs will be in a High 
impedance state. For Data, OE1 and OE2 must be Low. 

The HCTS365MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family 
with TTL input compatibility. 

The HCTS365MS is supplied in a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 



16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4.F16, LEAD FINISH C 
TOP VIEW 



Truth Table 





CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 coi 
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Specifications HCTS365MS 


Weld Seal DIG. 75®C/W 16®C/W 

Weld Seal Flat Pack. . 64®C/W 12°C/W 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C..1W 

For = +100°C to +125°C.Derate Linearly at 13mW/°C 


Absolute Maximum Ratings Reiiability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs ..-0.5V to VCC +0.5V Weld Seal DIG. 75®C/W 16®C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack.... 64®C/W 12°CA/V 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For TA =-55°C to+100°C..1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification .....Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting In permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).44.5V to 4-5.5V Input Low Voltage (VIL)...O.OV to 0.8V 

Input Rise and Fall Times at 4.5V (TR, TF).500ns Max. Input High Voltage (VIH)..VCC/2 to VCC 

Operating Temperature Range (T^).-55°C to 4-125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Tri-State Output 
Leakage Current 

lOZ 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH =2.75V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V or 5.5V, 
Applied Voltage = OV or VCC 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


4-25°C 


4-125°C, -55°C 


4-25°C 


4-125°C,-55°C 


+25°C 


4-125°C,-55°C 


4-25°C, +125°C, -55®C 


+25°C, +125°C, -55°C 


4-25°C, 4-125°C, -55°C VCC 
- 0.1 


4-25°C, 4-125°C, -55°C VCC 
- 0.1 


4-25°C -0.5 


4-125°C, -55°C 


+25°C 


4-125°C,-55°C 


-i-25°C, -h125°C, -55°C 



NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS365MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


1 LIMITS 1 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Data to Output 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

19 

ns 




10,11 

+125°C, -55°C 

2 

23 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

19 

ns 




10,11 

+125°C, -55°C 

2 

23 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C, -55°C 

2 

33 

ns 


TPZH 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 




10,11 

+125°C, -55°C 

2 

26 

ns 

Disable to Output 

TPLZ 

VCC = 4.5V 

9 

+25°C 

2 

24 

ns 




10,11 

+125'’C, -55°C 

2 

27 

ns 


TPHZ 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 




10,11 

+125°C, ■55°C 

2 

25 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500G, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

NOTES: 


CONDITIONS 


VCC = 5.0V,f=1MHz 


VCC = Open,f = 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C, - 550 c 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 



SYMBOL 


ICC 


lOL 



(NOTES 1,2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT=0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOL = 50pA 


TEMP¬ 

ERATURE 


200KUMITS 

RAD 


1M LIMITS 
RAD 
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Specifications HCTS365MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Output Voltage High 


Input Leakage Current 


Tri-State Output Leak¬ 
age Current 


Noise Immunity 
Functional Test 


Data to Output 


Enable to Output 


Disable to Output 



SYMBOL 






(NOTES 1,2) 

CONDITIONS 


VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V or 5.5V 
Applied Voltage = OV or VCC 


VCC =: 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


TEMP¬ 

ERATURE 


200KUMITS 

RAD 


1M LIMITS 
RAD 



ns 


ns 


ns 


ns 


ns 


ns 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12 pA 

lOL/lOH 

5 

-15% of 0 Hour 

loziyiozH 

5 

±200nA 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Tost I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test n (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Interim Test m (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 

Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A,8B, 9, 10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

$ample/5005 

1,7,9 

Group D 

Sample/5005 

1,2, 3, 7, 8A,8B, 9,10,11 


NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


READ AND RECORD 


ICC, lOL/H 


ICC, loiyH 


ICC, loiyn 
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Specifications HCTS365MS 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


Group E Subgroup 2 



READ AND RECORD 


Table 4 (Note 1) 


1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


1/2 VCC = 3V ± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


4,7,9,12 1-3,5,6,8,10,11, 

13-15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 



DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


4,7, 9,12 


2,3,5,6,10,11, 
13,14 


1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 6800 ± 5% for dynamic burn-in. 

TABLE 9. IRRADIATION TEST CONNECTIONS 


VCC = 5V ± 0.5V 


1,2, 4, 6,10,12,14-16 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS365MS 


Tri-State Low Timing Diagrams 


Tri-State Low Load Circuit 



TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 

HCTS 

vcc 

4.50 

VIH 

3.00 

VS 

1.30 

VT 

1.30 

VW 

0.90 

GND 

0 


CLsSOpF 
RL = 500a 


Tri-State High Timing Diagrams 

VIH ——y. — y . 

VS input 


Tri-State High Load Circuit 


VT OUTPUT -V VW 


TRNSTATE HIGH VOLTAGE LEVELS 


PARAMETER 

HCTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VT 

1.30 

VW 

3.60 

GND 

0 



RL CL = 50pF 
RL=500n 
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HCTS365MS 


Die Characteristics 

DIE DIMENSIONS: 

108 X 106 mils 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

lOOjim X 100|im 
4 mils X 4 mils 

Metallization Mask Layout 

HCTS365MS 


Y1 A1 OE1 VCC OE2 

(3) (2) (1) (16) (15) 



NC (7) (8) NC (9) (10) 

Y3 OND Y4 A4 
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SEMICONDUCTOR 


HCS373MS 


December 1992 


Radiation Hardened 
Octai Transparent Latch, Tri-State 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2x10'® Error/Bit-Day (Typ) 

• Latch-Up Free Under Any Conditions 

• Miiitary Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3VCCMax 

- VIH = 0.7 VCC Min 

• Input Current Levels li < 5nA at VOL, VOH 

Description 

The Harris HCS373MS is a Radiation Hardened octal transpar¬ 
ent tri-state latch with an active low output enable. The 
HCS373MS utilizes advanced CMOS/SOS technology. TTie 
outputs are transparent to the Inputs^en the Latch Enable (LE) 
is HIGH. When the Latch Enable (LE) goes LOW, the data Is 
latched. The Output Enable (OE) controls the tri-state outputs. 
When the Output Enable (OE) is HIGH, the outputs are In the 
high Impedance state. The latch operation is independent of the 
state of the Output Enable. 

The HCS373MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS373MS is supplied in a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 


OE 

QO 

DO 

D1 

Q1 

Q2 

D2 

D3 

Q3 

GND 




1 ♦ 

20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


VCC 

Q7 

D7 

D6 

Q6 

Q5 

D5 

D4 

Q4 

LE 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. pjig fyJumber 2135.1 

Copyright © Harris Corporation 1992 y --- 







Specifications HCS373MS 


Weld Seal DIG. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = "55°C to +100°C.1W 

For Ta = +100°C to +125°C.. .Derate Lineariy at 13mW/°C 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC)....-0.5Vto+7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°CA/V 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(Ali Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C... Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

BSD Classification.Ciass 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristbs" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Suppiy Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).100ns Max input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Output Tri State 
Leakage 

lOZ 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V. 
VOUT = 0.4V. VILKOV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 3.15V, 
IOL = 50^lA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL=:50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V. 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 5.5V, VO = OV or 
VCC 


VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) (Note 2) 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


7, 8A, 8B +25°C.+125°C,-55°C 


1. All voltages reference to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a iogic “0”. 
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Specifications HCS373MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

1 LIMITS 

UNITS 

MIN 

MAX 

Data to On 

TPLH 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 

10,11 

+125°C,-55°C 

2 

24 

ns 


TPLH 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

24 

ns 

10,11 

+125°C,-55®C 

2 

29 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 

10,11 

+125°C, -55°C 

2 

31 

ns 

TPZH 

VCC = 4.5V 

j 

9 

+25°C 

2 

20 

ns 

10,11 

+125°C,-55°C 

2 

24 

ns 

Disable to Output 

TPLZ 

TPHZ 

VCC = 4.5V 

9 

+25°C 

2 

25 

ns 

10,11 

+125°C, -55°C 

2 

30 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTE 1) 
CONDITIONS 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

+25®C 

Typical 38 

PF 

+125°C 

Typical 38 

PF 

Input Capacitance 

CIN 

VCC = Open, f=: 1MHz 

+25°C 

- 

10 

pF 

+125°C 

- 

10 

pF 

Output Transition Time 

TTHL 

TTLH 

VCC = 4.5V 

+25°C 

- 

12 

ns 

+125°C 

- 

18 

ns 

Setup Time Data to LE 

TSU 

VCC = 4.5V 

+25°C 

10 

- 

ns 

+125°C 

15 

- 

ns 

Hold Time Data to LE 

TH 

VCC = 4.5V 1 

+25°C 

5 

■ 

ns 

+125°C 

5 

- 

ns 


TW 

VCC = 4.5V 

+25°C 

16 

. 

ns 

+125°C 

24 

- 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 












































































































































Specifications HCS373MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Tri-State Output 
Leakage Current 


Noise Immunity 
Functional Test 


Enable to Output 


Disable to Output 


SYMBOL 


ICC 


lOL 






(NOTES 1,2) 

CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
IOL = 50pA 


VCC = 4.5V and 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC) at 1M RADd, 
IOH = -50^lA 


VCC = 5.5V, VIN = VCC or GND 


Applied Voltage = OV or VCC 


VCC = 4.5V, VIH = 0.70(VCC), 
VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


TEMP¬ 

ERATURE 



200KRAD 

LIMITS 


1MRAD 

UMITS 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOUlOH 

5 

-15% of 0 Hour 

loziyiozH 

5 

±200nA 


7-541 


LOGIC 






















































































































Specifications HCS373MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-6 


Subgroup B-6 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1,7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

2, 3, 8A, 8B, 10,11 

Sample/5005 

1,2,3, 7, 8A, 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1,7,9 

Sample/5005 

1,2, 3, 7,8A, 8B, 9,10,11 


Group D 


NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


READ AND RECORD 


ICC, lOL/H 


ICC, \OUH 


ICC, \OUH 





TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


Group E Subgroup 2 


METHOD 


5005 


TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 




NOTE: Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5V 


VCC = 6V ± 0.5V 


OSCILLATOR 


50kHz 25kHz 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


2,5,6,9,12, 1,3,4,7,8,10,11,13, 

15,16,19 14,17,18 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


2,5,6,9,12, 10 

15,16,19 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 



1,3,4,7,8,11,13,14, 
17,18,20 


10 

2,5, 6, 9,12,15,16, 19 

1,20 

11 


3,4,7,8,13,14, 
17, 18 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 680Q ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


2, 5,6, 9,12,15,16,19 


GROUND 


10 


VCC = 5V ± 0.5V 


1,3, 4,7, 8,11,13,14, 17,18, 20 



NOTE: Each pin except VCC and GND will have a resistor of 47KD ± 5% for irradiation testing. Group 
E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 


7-542 
































































































HCS373MS 


AC Timing Diagrams and Load Circuit 



LATCH ENABLE PROPAGATION DELAYS LATCH ENABLE PREREQUISITE TIMES 

AC VOLTAGE LEVELS 



DATA SET-UP AND HOLD TIMES 


GND 


0 


V 





















HCS373MS 



Tri-State High Timing Diagrams 


vs * input 


^ TPHZ 
OUTPUT TT VW 


Tr'hState Low Load Circuit 



CLsSOpF 

RLrsSOOQ 


Tri-State High Load Circuit 


CL = 50pF 
RL = 5000 



TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 


vcc 

4.50 

V 

VIH 

4.50 

V 

VS 

2.25 

V 

VT 

2.25 

V 

VW 

3.60 

V 

GND 

0 

V 


7-544 




















































HCS373MS 


Die Characteristics 

DIE DIMENSIONS: 

2747 X 2693nm 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11 kA ± 1kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

100|xm X 100|im 
4 mils X 4 mils 

Metallization Mask Layout 

HCS373MS 



7-545 

















































































SEMICONDUCTOR 


HCTS373MS 


December 1992 


Radiation Hardened 
Octal Transparent Latch, Tri-State 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD)Siys 20ns Puise 

• Cosmic Ray Upset Immunity 2x10'® Errors/Bit-Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Miiitary Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- ViL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5^A at VOL, VOH 

Description 

The Harris HCTS373MS is a Radiation Hardened octal transpar¬ 
ent tri-state latch with an active-low output enable. The outputs 
are transparent to the inputs wh^the Latch Enable (LE) is 
HIGH. When the Latch Enable (LE) goes LOW. the data is 
latched. The Output Enable (OE) controls the tri-state outputs. 
When the Output Enable (OE) is HIGH, the outputs are in the 
high impedance state. The latch operation is independent of the 
state of the Output Enable. 

The HCTS373MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device Is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS373MS is supplied In a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR, CDFP4-F20, LEAD FINISH C 
TOP VIEW 



Truth Table 



H = High Level, L = Low Level h = High voltage level prior 

X = Immaterial, Z = High Impedaixe high-to-low latch 

. . u . . . . .u enable transition 

I = Low voltage level prior to the high- 

to-low latch enable transition 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 7 c a a 


File Number 2131.1 



















Specifications HCTS373MS 


Absolute Maximunri Ratings Reliability Information 

Supply Voltage (VCC).. -0.5V to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range. All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/\/ 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings" may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device opera tion.. 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).500ns Max Input High Voltage (VIH)...VCC/2 to VCC 

Operating Temperature Range (T^)..-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Output Tri State 
Leakage 

lOZ 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 5.5V, VO = OV or 
VCC 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C -0.5 


+125°C,-55°C 


C 


+125°C, -55°C 


+25°C, +125°C, -55°C 



NOTES: 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 


UNITS 


pA 


pA 

mA 

mA 

II 

mA 

mA 


V 


1 



7-547 


LOGIC 

















































































































Specifications HCTS373MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

19 

ns 



10,11 

+125°C,-55°C 

2 

24 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 



10,11 

+125°C,-55°C 

2 

30 

ns 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 



10,11 

+125°C, -55°C 

2 

30 

ns 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

30 

ns 



10,11 

+125°C, -55°C 

2 

34 

ns 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 



10,11 

+125°C, -55°C 

2 

36 

ns 

TP2H 

yCC = 4.5V 

9 

+25®C 

2 

26 

ns 



10,11 

+125°C,-55°C 

2 

29 

ns 

TPLZ, 

VCC = 4.5V 

9 

+25°C 

2' 

22 

ns 

TP HZ 

■ 

10,11 

+125°C,-55°C 

2 

25 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Transition 
Time 

TTHL 

TTLH 

Setup Time Data to 

LE 

TSU 

Hold Time Data to 

LE 

TH 

rgsiBSHi 

TW 


CONDITIONS 


VCC = 5.0V, f= 1MHz 


VCC = Open, f= 1MHz 


TEMPERATURE 


+25°C 


+125°C,-55°C 


+25°C 


+125®C,-55®C 


+25°C 


+125°C,-55®C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


LIMITS 


MIN MAX 


Typical 38 


Typical 38 


10 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications HCTS373MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Tri-State Output 
Leakage Current 


Noise Immunity 
Functional Test 


SYMBOL 


ICC 


lOL 





(NOTES 1, 2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC=4.5V and 5.5V, VIH = VCC/2. 
VIL = 0.8Vat200K RAD, 

VIL = 0.3Vat1MRAD, 
lOL = 50nA 


VCC = 4.5V and 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200KRAD, 

VIL = 0.3Vat1MRAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


Applied Voltage = OV or VCC 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8V at 200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


TEMP¬ 

ERATURE 





200K RAD 
LIMITS 




1MRAD 

LIMITS 






Enable to Output 


Disable to Output 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 





TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 


7-549 
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Specifications HCTS373MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test II (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Interim Test HI (Postburn-ln) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Final Test 

100%/5004 

2,3, 8A, 8B, 10, 11 

Group A (Note 1) 

Sample/5005 

1,2,3, 7, 8A, 8B, 9, 10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9, 10,11 


READ AND RECORD 


ICC, lOL/H 


ICC, \OUH 


ICC, lOL/H 





NOTE: 

1. Alternate Group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 

TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 


TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 




NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


2,5,6,9,12,15,16, 1,3, 4,7, 8.10,11, 

19 13,14,17,18 


STATIC BURN-IN II TEST CONNECTIONS (^ 


2,5,6,9,12,15,16, 10 

19 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


1,10 2,5,6,9,12,15,16, 

19 


NOTES: 

1, Each pin except VCC and GND will have a resistor of lOkO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680kQ ± 5% for dynamic burn-in 


OSCILLATOR 



3, 4,7, 8,13, 
14,17,18 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


2, 5, 6, 9,12,15,16,19 


GROUND 


10 


VCC = 5V ± 0.5V 


1,3, 4,7, 8,11,13,14, 17,18, 20 



NOTE: Each pin except VCC and GND wlil have a resistor of 47KQ ± 5% for irradiation testing. Group 
E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 
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HCTS373MS 


AC Timing Diagrams and Load Circuit 



^VS VS\ 


TW 

/ 

vs 

> 

|-^TPLH 




DATA AND LATCH ENABLE PROPAGATION DELAYS 


LATCH ENABLE PREREQUISITE TIMES 


• 80 % 80 %' 
OUTPUT 


PARAMETER 

vcc 


AC VOLTAGE LEVELS 
HCTS 
4.50 
3.00 
1.30 


DATA SET-UP AND HOLD TIMES 


CL = 50pF 
RL = 5000 



7-551 


LOGIC 











HCTS373MS 
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HCTS373MS 


Die Characteristics 

DIE DIMENSIONS: 

108 X 106 mils 

METALLIZATION: 

TypaSiAl 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

TypeSiOj 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

2.0x10®A/cm^ 

BOND PAD SIZE: 

100|im X 100|im 
4x4 mils 

Metallization Mask Layout 

HCTS373MS 


D1 (4) 


Q1 (5) 


02 ( 6 ) 


D2(7) 


(8) (9) (10) (11) (12) (13) 

D3 03 GND LE 04 D4 



(18) D7 


(17) D6 


(16)06 


(15)05 


(14) D5 
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SEMICONDUCTOR 


HCS374MS 


December 1992 


Radiation Hardened Octal D-Type 
Flip-Flop, Tri-State, Positive Edge Triggered 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si]/s 20ns Puise 

• Cosmic Ray Upset immunity 2x10'^ Error/Bit Day (Typ) 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Miiitary Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• Input Logic Leveis 

- ViL=:0.3VCCMax 

- ViH = 0.7 VCC Min 

• Input Current Levels li ^ 5^ at VOL, VOH 

Description 

The Harris HCS374MS is a Radiation Hardened non-inverting 
octai D-type, positive edge triggered flip-flop with tri-stateable 
outputs. The HCS374MS utilizes advanced CMOS/SOS technol¬ 
ogy. The eight flip-flops enter data Into their registers on the 
LOW-to-HIGH transition of the clock (CP). Data is also trans- 
ferred to the outputs during this transition. The output enable 
(OE) controls the tri-state outputs and is Independent of the reg¬ 
ister operation. When the output enable is high, the outputs are in 
the high impedance state. 

The HCS374MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS374MS Is supplied In a 20 lead Weld Seal Ceramic 
fiatpack (K suffix) or a Weld Seal Ceramic Duai-ln-Line Package 
(D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 


1 • 

20 

2 

19 

3 

18 

4 

17 

5 

16 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


Truth Table 



H= High Level 
L = Low Level 
X = Immaterial 
Z = High Impedance 


QO = the level of Q before the indicat¬ 
ed input conditions were estab¬ 
lished 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r cr a 


File Number 2470.1 

























Specifications HCS374MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance... Gja Gjc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°CyW 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64®C/W 12°C/W 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C..1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ty^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings" may be applied to devices (one a t a time) without resulting in permanent 
damage. This as a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^).-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Tri-State Output 
Leakage Current 

lOZ 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = 0V 


VCC = 4.5V, VIH = 3.15V, 
lOL = 50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


Applied Voltage = OV or 
VCC, 

VCC = 4.5V and 5.5V. 


VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30{VCC) (Note 2) 


GROUP 
A SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C. -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


7,8A,8B +25®C,+125°C,-55°C 




±0.5 

pA 

±5.0 

pA 

±1 

pA 

±50 

pA 



1. All voltages reference to device GND. 

2. For functional tests, VO > 4.0V Is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 
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Specifications HCS374MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Clock to Q 

TPLH 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 



10,11 

+125°C, -55°C 

2 

26 

ns 

Enable to Ouptput 

TPZL 

TPZH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 



10,11 

+125°C,-55°C 

2 

23 

ns 

Disable to Output 

TPLZ 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 




10,11 

+125°C,-55°C 

2 

23 

ns 


TPHZ 

VCC = 4.5V 

9 

+25°C 

2 

18 

ns 




10,11 

+125°C, -55°C 

2 

20 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

MIN 1 MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 7 

PF 

1 

+125°C 

Typical 23 

PF 

Input Capacitance 

CIN 

VCC = Open, f = 1MHz 

1 

+25°C 


10 

pF 

1 

+125°C 


10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 


12 

ns 

1 

+125°C, -55°C 


18 

ns 

Max Operating Fre- 
quencyt 

FMAX 

VCC = 4.5V 

1 

+25°C 


30 

MHz 

1 

+125°C, -55°C 

- 

20 

MHz 

Setup Time Data to 
Clock 

TSU 

VCC = 4.5V 

1 

+25°C 

12 

- 

ns 

1 

+125°C,-55°C 

18 

- 

ns 

Hold Time Data to 
Clock 

TH 

VCC = 4.5V 

1 

+25°C 

5 

- 

ns 

1 

+125°C,-55°C 

5 

- 

ns 

Pulse Width Clocks 

TW 

VCC = 4.5V 

1 

+25°C 

16 

- 

ns 

1 

+125°C, -55°C 

24 

- 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 











































































































































Specifications HCS374MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Tri-State Output 
Leakage Current 


Noise Immunity 
Functional Test 


Enable to Output 


Disable to Output 


SYMBOL 


ICC 


lOL 





(NOTES 1, 2) 

CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUTrrVCC -0.4V 


VCC = 4.5V or 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
IOL = 50pA 


VCC = 4.5V or 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


Applied Voltage = OV or VCC, 
VCC = 4.5V and 5.5V 


VCC = 4.5V, VIH = 0.70(VCC), 
VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD 
(Note 3) 


TEMP¬ 

ERATURE 



200K RAD 
LIMITS 


1MRAD 

LIMITS 


mA 


mA 


mA 



VCC = 4.5V 


VCC = 4.5V 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.4V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12nA 

lOL/lOH 

5 

-15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 


7-557 


LOGIC 
















































































































Specifications HCS374MS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postbum-In) 


PDA 


Interim Test HI (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, IOZI7H 


Sample/5005 


Sample/5005 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 . 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7, 9, Deltas 


2,3,8A,8B, 10,11 


1,2, 3, 7,8A, 8B, 9, 10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas | Subgroups 1,2,3, 9,10,11 


1,7,9 


1,2, 3, 7,8A, 8B, 9,10,11 


NOTE: Alternate Group A testing in accordance with Method 5005 of Mil-Std-883 may be exercised. 




CONFORMANCE 

GROUPS 


Group E Subgroup 2 


TABLE T. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1,7,9 


POST RAD 


Table 4 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 




NOTE; Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OSCILLATOR 


OPEN 


STATIC I BURN-IN (Note 1) 


2, 5, 6, 9,12,15, 16,19 1,3, 4,7, 8, 10,11, 

13, 14, 17, 18 


STATIC II BURN-IN (Note 1) 


2, 5, 6, 9,12,15,16,19 


DYNAMIC BURN-IN (Note 2) 


1/2 VCC=:3V± 0.5V VCC = 6V±0.5V 



10 

2, 5, 6, 9,12,15,16,19 

1,20 

11 


3,4,7,8,13, 
14,17,18 


1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 680n ± 5% for dynamic burn-in. 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


2, 5, 6, 9,12,15,16,19 


GROUND 


10 


VCC = 5V ± 0.5V 


1,3,4,7,811,13,14,17,18, 20 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 
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HCS374MS 


AC Timing Diagrams and Load Circuit 



CLOCK TO OUTPUT DELAYS AND CLOCK PULSE WIDTH DATA SET-UP AND HOLD TIMES 


AC VOLTAGE LEVELS 



7-559 


LOGIC 
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SEMICONDUCTOR 


HCTS374MS 


December 1992 


Radiation Hardened Octal D-Type 
Flip-Flop, Tri-State, Positive Edge Triggered 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10'*^ RAD(Siys 20ns Puise 

• Cosmic Ray Upset Immunity 2x10’® Error/Bit-Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Miiitary Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VILs 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5^A at VOL, VOH 

Description 

The Harris HCTS374MS is a Radiation Hardened non-inverting 
octal D-type, positive edge triggered flip-flop with tri-stateable 
outputs. The eight flip-flops enter data into their registers on the 
LOW-to-HIGH transition of the clock (CP). Data is also trans¬ 
ferred to the outputs during this transition. The output enable 
(OE) controls the tri-state outputs and is Independent of the reg¬ 
ister operation. When the output enable is high, the outputs are in 
the high impedance state. 

The HCTS374MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS374MS is supplied in a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STO-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TOP VIEW 



Truth Tabie 



H = High Level (Steady State) 
L = Low Level (Steady State) 
X = Immaterial 
Z = High Impedance 


^Transition from Low to High 
Level 

QO =The level of Q before the 
indicated input conditions 
were established 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 2134.1 





















Specifications HCTS374MS 


Absolute Maximum Ratings 

Supply Voltage (VCC)..-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V 

DC Input Current, Any One Input.±10mA 

DC Drain Current, Any One Output.±25mA 

(All Voltage Reference to the VSS Terminal) 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (Soldering 10sec).....+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification... Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristbs“ are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage (VCC).44.5V to 45.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (T^).-55°C to 4-125°C Input High Voltage (VIH).VCC/2 to VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF). 500ns Max. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

-»-25°C 

- 

40 

|iA 

2,3 

4-125°C,-55°C 

- 

750 

\iA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

-»-25°C 


- 

mA 

2.3 

4-125°C, -55°C 

6.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH=:4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

+25°C 

7.2 

- 

mA 

2,3 

+125®C, -55°C 

6.0 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50mA, VIL = 0.8V 

1,2,3 

+25°C, •4l25°C, -55°C 

- 

0.1 

■ 

VCC = 5.5V, VIH = 2.75V, 
IOL = 50nA, VIL = 0.8V 

1.2,3 

4-25°C, ■^125°C, -55°C 

- 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH= 2.25V, 
IOH = -50nA, VIL = 0.8V 

1.2,3 

■425°C, 4-125°C, -55°C 

VCC 

-0.1 

- 

H 

VCC = 5.5V, VIH= 2.75V, 
lOH = -50^lA, VIL = 0.8V 

1,2,3 

-425°C, 4-125°C, -55°C 


- 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

4-25°C 


+0.5 

\iA 

2,3 

4-125°C, -55°C 

-5.0 

+5.0 

\lA 

Tri-State Output 
Leakage Current 

lOZ 

Applied Voltage = OV or 

VCC 

1 

425°C 

-1 

+1 

pA 

2,3 

-f125°C,-55°C 

-50 

+50 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 

7, 8A, 8B 

4-25‘’C, 4-125°C, -55°C 

- 

- 

- 


NOTES: 


1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0”. 


Reiiability Information 


Thermal Impedance . 


0ia 


Weld Seal DIC. 75°C/W 

Weld Seal Flat Pack. 64°C/W 

Power Dissipation per Package (PD) 

ForTA = -55°C tO4-100°C , 


”jc 

16°C/W 


12°C/W 


1W 


For Ta = 4-100°C to 4-125°C.Derate Linearly at 13mW/°C 


7-563 











































































































Specifications HCTS374MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Clock to Q 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C,-55°C 

2 

31 

ns 


TPHL 

VCC = 4.5V 

9 

+25°C 

2 

31 

ns 




10,11 

+125°C,-55°C 

2 

35 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 




10,11 

+125°C,-55°C 

2 

36 

ns 


TPZH 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 




10,11 

+125°C,-55°C 

2 

29 

ns 

Disable to Output 

TPLZ, 

TPHZ 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 



10,11 

+125°C,-55°C 

2 

25 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V. f=: 1MHz 


+25°C 

Typical 40 

PF 

1 

+125°C 

Typical 40 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25®C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V 


+25°C 

- 

12 

ns 


+125°C, -55°C 

- 

18 

ns 

Max Operating Fre¬ 
quency 

FMAX 

VCC = 4.5V 

1 

+25°C 

- 

30 

MHz 

1 

+125°C,-55°C 

- 

20 

MHz 

Setup Time Data to 
Clock 

TSU 

VCC = 4.5V 

1 

+25°C 

12 

- 

ns 

1 

+125°C, -55°C 

18 

- 

ns 

Hold Time Data to 
Clock 

TH 

VCC = 4.5V 

1 

+25°C 

5 

- 

ns 

1 

+125°C, -55°C 

5 

- 

ns 

Pulse Width Clock 

TW 

VCC = 4.5V 

1 

+25°C 

16 

- 

ns 

1 

+125°C,-55°C 

24 

- 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
























































































































































Specifications HCTS374MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUf = 0.4V 

+25°C 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 

+25°C 

Output Voltage Low 

VOL 

VCC=4.5V and 5.5V, VIH=VCC/2, 
VlL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 

IOL = 50pA 

+25°C 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, VIH=VCC/2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 
lOH = -50pA 

+25°C 

input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

Tri-State Output 
Leakage Current 

lOZ 

Applied Voltage = OV or VCC 

+25°C 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL=:0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 

Clock to Q 

TPLH 

VCC = 4.5V 

+25°C 


TPHL 

VCC = 4.5V 

+25°C 

Enable to Output 

TPZL 

VCC = 4.5V 

+25°C 


TPZH 

VCC = 4.5V 

+25®C 

Disable to Output 

TPLZ, 

TPHZ 

VCC = 4.5V 

+25®C 


200K RAD 
LIMITS 


1MRAD 

LIMITS 



ns 


ns 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 

lOZL/IOZH 

5 

dh200nA 


7-565 
































































































































Specifications HCTS374MS 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

GROUP A SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1.7,9 

100%/5004 

1,7,9 

100%/5004 

1,7, 9, Deltas 

100%/5004 

1.7,9 

100%/5004 

1,7,9, Deltas 

100%/5004 

2,3,8A, 8B, 10,11 

Sample/5005 

1,2, 3, 7,8A, 8B, 9,10,11 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample/5005 

1.7,9 

Sample/5005 

1,2, 3, 7,8A, 8B, 9,10,11 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-in) 


Interim Test II (Postbum-in) 


PDA 


interim Test HI (Postburn-in) 


PDA 


Final Test 


Group A (Note 1) 


Group B 


Subgroup B-5 


Subgroup B-6 


Group D 


NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MiL-STD-883 may be exercised. 


READ AND RECORD 


icc, iotyH 


ICC, loiyH 


ICC, lOL/H 





CONFORMANCE 

GROUPS 


METHOD 


5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


READ AND RECORD 


PRE RAD POST RAD 


1,9 Table 4 (Note 1) 




TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5V 


VCC = 6V±0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


2,5,6,9,12, 1,3,4,7,8,10,11,13, 

15,16,19 14,17,18 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


2,5,6,9,12, 10 

15,16,19 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


1,3,4,7, 8,11,13, 
14,17,18, 20 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 1 Kfl ± 5% for dynamic burn-in. 

2. Each pin except VCC and GND will have a resistor of 680Q ± 5% for dynamic burn-in. 


OSCILLATOR 



10 

2, 5, 6, 9,12, 15,16, 19 

1,20 

11 


3, 4, 7, 8,13, 
14, 17,18 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V± 0.5V 

2, 5, 6, 9,12,15,16,19 

10 

1,3,4, 7, 8,11,13,14,17,18, 20 


NOTE: Each pin except VCC and GND will have a resistor of 47KI2 ± 5% for Irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS374MS 


AC Timing Diagrams and Load Circuit 




vs vs^ 


CLOCK TO OUTPUT DELAYS AND CLOCK PULSE WIDTH 


DATA SET-UP AND HOLD TIMES 


AC VOLTAGE LEVELS 



OUTPUT TRANSITION TIME 


CL = 50pF 
RL s 500a 
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HCTS374MS 


Tri-State Low Timing Diagrams 


VIH 

VIL 


TPZL 


VOZ. 


VOL • 


TPLZ 

OUTPUT 


TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 

HCTS 

UNITS 

VCC 

4.50 

V 

VIH 

3.00 

V 

VS 

1.30 

V 

VT 

1.30 

V 

VW 

0.90 

V 

VIL 

0 

V 

GND 

0 

V 


Tri-State Low Load Circuit 


vcc 


TEST 

POINT 


zt CL 


CLsSOpF 

RLsSOOQ 


Tri-State High Load Circuit 


Tri-State High Timing Diagrams 

3k. 


VIL 


VOH- 


INPUT 


TPHZ 


X 


TPZH 

VW^ ^ OUTPUT x: 



TEST 

POINT 


TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 

HCTS 

UNITS 

VCC 

4.50 

V 

VIH 

3.00 

V 

VS 

1.30 

V 

VT 

1.30 

V 

VW 

3.60 

V 

VIL 

0 

V 


GND 


0 


V 
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S EMICONDUCTOR 


HCTS390MS 


December 1992 


Radiation Hardened 
Dual Decade Ripple Counter 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10''® RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Rate 2 x 10‘® Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range.-55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL=: 0.8V Max 

- VIH = 2.0V Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCTS390MS is a Radiation Hardened dual 
decade ripple counter. 

The HCTS390MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS390MS is supplied in a 16 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Pinouts 

16 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T16, LEAD FINISH C 
TOP VIEW 


CPON 1 [1 
MR1 U 

Q01 [7 

CP1N1 {± 
Q11 [F 

021 [7 
031 [7 

GND IT 


16j VCC 
iH CPON 2 
2^ MR2 
i3]o0 2 
i2lcP1N2 
iijoiz 
1^022 
'9]Q3 2 


16 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F16, LEAD FINISH C 
TOP VIEW 


1 ♦ 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


Functional Diagram 



5(11) i 6(10) i 
nQ1 nQ2 


TRUTH TABLE 
INPUTS 

CP MR ACTION 


L No Change 

L Count 

H H All Qs Low 

H = High Level 
L = Low Logic Level 
X = Immaterial 

= Low-to-High 

= High-to-Low 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 2476.1 








Specifications HCTS390MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage (VCC).-0.5 to +7.0V Thermal Impedance. Gja Gjc 

Input Voltage Range. All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°CA/V 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C..1W 

Storage Temperature Range (TSTG) .-65°C to +150®C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).....+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 


Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°cyw 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C..1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (Ta) ...-55°C to +125°C Input High Voltage (VIH).2.0V to VCC 

Input Rise and Fall Time at 4.5V VCC (tr, tf).500ns Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, V!L = 0V 
(Standard Driver) 


VCC = 4.5V, VIH = VCC or 
GND (Bus Driver) 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = OV (Standard Driver) 


VCC = 4.5V, 

VOUT = VCC - 0.4V 
(Bus Driver) 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 3.85V, 
lOL = 50pA, VIL = 1.65V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 


VCC = 5.5V, VIN = VCC or 
GND 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125°C,-55°C 


UNITS 


\iA 


pA 


mA 


mA 


mA 


mA 


mA 


mA 


mA 


mA 



VCC = 4.5V, VIH = 2.25V, 7, 8A, 8B +25°C, +125°C, -55°C 

VIL = 0.80V (Note 2) 


1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS390MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

CPON to QOn 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 



10,11 

+125°C,-55°C 

2 

27 

ns 

CPINn toQ1n 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 



10,11 

+125°C, -55°C 

2 

35 

ns 

CP1NntoQ2n 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

34 

ns 



10.11 

+125°C,-55°C 

2 

41 

ns 

CPINn toQ3n 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 



10,11 

^ +125°C,-55°C 

2 

35 

ns 

MR to QNn 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

23 

ns 




10,11 

+125°C, -55°C 

2 

29 

ns 

NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL 

= GND, VIH = 3V. 





TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 









LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f=: 1MHz 

1.2,3 

+25°C 

Typical 33 

PF 



1,2,3 

+125°C 

Typical 37 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1,2,3 

+25®C 

- 

10 

pF 


■ 


1,2,3 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

VCC = 4.5V 

1,2,3 

+25‘’C 

- - 

15 

ns 

TTLH 


1,2,3 

+125°C 

- 

22 

ns 

Max Operating 
Frequency 

FMAX 

VCC = 4.5V 

1,2,3 

+25®C 

- 

27 

MHz 



1,2,3 

+125°C, -55°G 

- 

18 

MHz 

Puise Width CPONn, 
CPINn 

TW 

VCC = 4.5V 

1,2,3 

+25°C 

15 

- 

ns 



1,2,3 

+125°C,-55®C 

22 

- 

ns 

Pulse Width Reset 

TW 

VCC = 4.5V 

1.2,3 

+25°C 

13 

- 

ns 




1,2,3 

+125°C, -55°C 

20 

- 

ns 

Removal Time 

Reset 

TREM 

VCC = 4.5V 

1,2,3 

+25°C 

15 

- 

ns 



1,2,3 

+125°C,-55°C 

22 

- 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 

2. Applies to Die packaged devices. 

3. Applies to Flatpack packaged devices. 






























































































































































Specifications HCTS390MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 



(NOTES 1,2) 
CONDITIONS 


200KRAD 

LIMITS 


1MRAD 

LIMITS 


TEMP- ---- 

ERATURE I MIN MAX I MIN MAX I UNITS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 


CPONn to QOn 


CPINntoQln 


CPINn to Q2n 


CP1NntoQ3n 


MR to On 





ICC VCC = 5.5V, VlN = VCCorGND +25°C 


lOL VCC = 4.5V,VIN = VCCorGND, +25°C 

VOUT = 0.4V 


lOH VCC = 4.5V,VIN = VCCorGND, +25°C 
VOUT = VCC -0.4V 


VOL VCC = 4.5V and 5.5V, VIH = 

2.25V, VIL = 0.80V at 200K RAD, 
VIL = 0.30V at 1M RAD, 

IOL = 50pA 


VOH VCC = 4.5V and 5.5V, VIH = 

2.25V, VIL = 0.80V at 200K RAD, 
VIL = 0.30V at 1M RAD, 

IOL = .50pA 


VCC = 5.5V. VIN = VCCorGND +25°C 


FN VCC = 4.5V, VIH = 2.25V, +25°C 

VIL = 0.80V at 200K RAD. 

VIL = 0.30V at 1M RAD (Note 3) 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


2.0 I mA 


mA 






+25°C I VCC 
^.1 
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Specifications HCTS390IVIS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test m (Postburn-ln) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, I017H 


ICC, lOL/H 


Sample/5005 


:Sample/5005 


GROUP A SUBGROUPS 


1,7,9 


1.7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3, 8A, 8B, 10,11 


1,2,3,7,8A,8B,9,10,11 


1,2,3.7,8A, 86,9,10,11, Deltas Subgroups 1,2,3, 9,10,11 


1,7,9 


1,2,3,7, 8A, 8B, 9,10,11 


NOTE: 1. Alternate Group A in accordance with Method 5005 of MIL-STD-883 may be exercised. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 


TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,7,9 

Table 4 (Note 1) 




NOTE: 1. Except FN test which will be performed 100% Go/No-Go. 


GROUND 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


3,5-7,9-11,13 1,2,4,8,12,14,15 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3,5-7,9-11,13 8 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


TABLE 8, STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5V VCC = 6V ± 0.5V 


OSCILLATOR 


3,5-7,9-11,13 



1,2,4,12,14-16 


2,14,16 


1,4,12,15 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 


3,5-7,9-11,13 


GROUND 


8 


VCC = 5V± 0.5V 


1,2, 4,12,14-16 



NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size Is 4 dice/wafer 0 failures. 
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HCTS390MS 


AC Timing Diagrams and Load Circuit 




INPUT PULSE PRE-REQUISITE, PROPAGATION-DELAY, AND MASTER RESET PRE-REQUISITE AND PROPAGATION DELAYS 
OUTPUT-TRANSITION TIMES 


AC VOLTAGE LEVELS 


OUTPUT TRANSITION TIME 



CL = 50pF 
RL = 500Q 
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HCTS390MS 


Die Characteristics 

DIE DIMENSIONS: 

86 X 86 mils 
2190nm x2190^im 

METALLIZATION: 

TypeiSiAl 

Metal Thickness: 1 1kA ± IkA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver £poxy 

WORST CASE CURRENT DENSITY: 
<2.0 X 10®A/cni® 

BOND PAD SIZE: 

100pm X 100pm 
4 mils X 4 mils 

MetaHization Mask Layout 


HCTS390MS 


CP1N1 (4) 



(12) CP1N2 
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SEMICONDUCTOR 


HCTS393MS 


Decembej: 1992 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD (Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Puise 

• Cosmic Ray Upset Rate 2x10'^ Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Standard Outputs.10 LSTTL Loads 

• Miiitary Temperature Range.-55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range.4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Min 

• Input Current Levels li ^ 5iiA at VOL, VOH 

Description 

The Harris HCTS393MS is a Radiation Hardened 4-stage 
riple-carry binary counter. All counter stages are master- 
slave flip-flop. The state of the stage advances one count on 
the negative transition of each clock pulse. A high voltage 
level on the MR line resets all counters to their zero state. All 
Inputs and outputs are buffered. 

The HCTS393MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS393MS is supplied in a 14 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-ln- 
Llne Package (D suffix). 


Radiation Hardened 
Dual 4-Stage Binary Counter 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ ___ 


File Number 3071 
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Specifications HCTS393MS 


Absolute Maximum Ratings Reliability information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. Oja 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 


.Derate Linearly at 13mW/°C 


(All Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C..1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ)...+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ’Electrical Performance Characteristics’are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage..+4.5V to +5.5V Input Low Voltage (VIL).0,0V to 0.8V 

Input Rise and Fall Times at 4.5V VCC (tr, tf).500ns Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (T^) ..-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V. VIL = 0V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC - 0.4V, 

VIL = 0V 


VCC = 4.5V, VIH = 2.25V, 
lOL = 50^A, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50tiA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50^lA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


2.3 


7, 8A, 8B 


+25°C 


-»-125°C, -55°C 


+25°C, +125°C, -55°C 


NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic *1", and VO ^ 0.5V is recognized as a logic “0". 


40 pA 


750 pA 


TEMPERATURE MIN MAX UNITS 


+25°C 


+125®C,-55®C 


-i-25®C 


+125®C, -55°C 


+25®C 


+125°C, -55°C 


+25®C, +125°C, -55°C 


-i-25°C, -r-125°C, -55°C 


+25°C, +125®C, -55°C VCC 
- 0.1 


+25°C,+125®C,-55®C VCC 
- 0.1 



-0.5 +0.5 pA 


-5.0 +5.0 pA 
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Specifications HCTS393MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 


TPHL 

TPLH 

VCC = 4.5V 

9 

+25®C 

2 

29 

ns 

10,11 

+125®C,-55°C 

2 

34 

ns 

CPn to 01 

TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

36 

ns 

10,11 

+125°C, -55°C 

2 

43 

ns 


TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

43 

ns 

10,11 

+125°C, -55°C 

2 

52 

ns 


TPHL 

TPLH 

VCC = 4.5V 

9 

+25°C 

2 

49 

ns 

10,11 

+125°C,-55°C 

2 

59 

ns 

MR to On 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

30 

ns 

10,11 

+125°C,-550C 

2 

34 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 26 

PF 

1 

+125°CC 

Typical 40 

PF 

input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL, 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 

1 

+125°C, -55®C 

- 

22 

ns 

Max Operating 
Frequency 

FMAX 

VCC = 4.5V 

1 

+25°C 

- 

27 

MHz 

1 

+125°C, -55°C 

- 

18 

MHz 

Pulse Width Clock 

TW 

(CP) 

VCC = 4.5V 

1 

+25°C 

19 

- 

ns 

1 

+125°C, -55°C 

29 

- 

ns 

Pulse Width Reset 

TW 

(R) 

VCC = 4.5V 

1 

+25®C 

16 


ns 

1 

+125°C, -55°C 

24 

- 

ns 

Recovery Time 

Reset 

TREC 

VCC = 4.5V 

1 

+25°C 

5 

- 

ns 

1 

+125°C, -55°C 

5 

■ 

ns 


NOTE: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 




























































































































































Specifications HCTS393MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 



(NOTES 1.2) 
CONDITIONS 


200K RAD 
LIMITS 


1MRAD 

LIMITS 


TEMP- ---- 

ERATURE I MIN MAX I MIN MAX I UNITS 




+25°C I VCC 
- 0.1 




ICC VCC = 5.5V. VIN = VCC or GND +25°C 


lOL VCC=:4.5V,VIN = VCCorGND, +25°C 
VOUT = 0.4V 


lOH VCC = 4.5V,VIN = VCCorGND, +25°C 

VOUT=:VCC -0.4V 


VOL VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 

IOL = 50nA 


VOH VCC = 4.5V and 5.5V, 

VIH = VCC/2, VIL = 0.8V at 200K 
RAD, VIL = 0.3V at 1M RAD, 
lOH = -50^A 


IIN VCC = 5.5V, VIN = VCC or GND +25°C 


FN VCC = 4.5V, VIH = 2.25V, +25°C 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 
TPLH 


TPHL VCC = 4.5V 


MR to On 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO4.0V Is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “O'. 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 




mA 


mA 


mA 





TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25°C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

loiyiOH 

5 

-15% of 0 Hour 
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Specifications HCTS393MS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1.7,9 

Interim Test II (Postburn-ln) 

100%/5004 

1,7,9 

PDA 

100%/50{)4 

1,7,9, Deltas 

Interim Test ni (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Final Test 

100%/5004 

2,3,8A, 8B, 10,11 

Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 

Sample/5005 

1,2,3,7, 8A, 8B, 9, 10, 11 


READ AND RECORD 


ICC. lOL/H 


ICC, lOUH 


ICC, lOUH 



NOTE: 

1. Alternate group A inspection in accordance with Method 5005 of MiL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1.7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which wiil be performed 100% Go/No-Go. 


POST RAD 


Tabie4 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 




TABEL 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V± 0.5V 

STATIC BURN-IN 1 TEST CONNECTIONS (Note 1) . 

00 

CD 

CO 

1,2,7,12,13 

- 

14 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3-6,8-11 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


3-6,8-11 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KG ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 


OSCILLATOR 




TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN GROUND VCC = 5V± 0.5V 


3-6,8-11 7 1,2,12-14 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS393MS 


AC Timing Diagrams and Load Circuit 




CLOCK PRE-REQUISITE AND PROPAGATION DELAY, AND MASTER RESET PRE-REQUISITE AND PROPAGATION DELAYS 
OUTPUT-TRANSITION TIMES 


AC VOLTAGE LEVELS 




OUTPUT TRANSITION TIME 


CL = 50pF 
RL = 500Q 
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Die Characteristics 

DIE DIMENSIONS: 

86 X 86 mils 

METALLIZATION: 

Type: AlSi 

Metal Thickness: 11kA ± 1kA 

GLASSIVATION: 

Type; SiOa 

Thickness: 13kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE: 

lOOpm X 100pm 
4 mils X 4 mils 

Metailization Mask Layout 


HCTS393MS 



7-584 

























SEMICONDUCTOR 


HCTS540MS 


December 1992 


Radiation Hardened 
Inverting Octal Buffer/Line Driver, Tri-State 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^^ RAD(Siys 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs 15 LSTTL Loads 

• Military Temperature Range -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL iCs 

• DC Operating Voltage Range 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- ViH = VCC/2 Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



Description 

The Harris HCTS540MS is a Radiation Hardened inverting 
Octal Buffer/Line Driver, with two active -low output enables. 
The output enable pins (OE1 and OE2) control the tri-state 
outputs. If either enable is high the outputs will be i n the high 
impe dance state. For data output both enables (OE1 and 
OE2) must be low. 

The HCTS540MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS540MS is supplied in a 20 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Truth Table 



H = High Level 
L = Low Level 
X = Don’t Care 
Z = High Impedance 


20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F20, LEAD FINISH C 
TCP VIEW 




Functional Diagram 


ONE OF 8 BUFFERS 


A0 2 O—*- 
A INPUTS ' 
(2-9) L 



18 YO 

; YOUTPUTS 
J (18-11) 


TO OTHER 
7 BUFFERS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 -r cqc 
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Specifications HCTS540MS 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage (VCC). 

.... -0.5V to +7.0V 

Thermal Impedance. 

0ja 

®jc 

Input Voltage Range, All Inputs ..• 

■0.5VtoVCC+0.5V 

Weld Seal DIC. 

.. 75°C/W 

16°C/W 

DC Input Current, Any One Input. 


Weld Seal Flat Pack. 

,.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output.. .. 


Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


‘ForTA--55°CtO4l00°C. 


.1W 

Storage Temperature Range (TSTG). 

..-65‘'Cto +150°C 

ForTA-4lOO°Ct0 4l25°C. 

.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec).. 

. +265°C 




- Junction Temperature (TJ). 

. +175°C 




ESD Classification ..... 





CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 

\ damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 



Operating Conditions 





Supply Voltage (VCC)..... 

... 44.5V to 45.5V 

Input Low Voltage (VIL)... 


.. 0.0Vto0.8V 

Operating Temperature Range (T;^).. 

.. -55°C to 4125°C 

Input High Voltage (VIH).. 


.VCC/2 to VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF) 





TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Tri-State Output 
Leakage Current 

lOZ 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC orGND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VILKOV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = OV 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50nA. VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOL = 50^lA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOH = -50nA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50fiA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


Applied Voltage = OV or 
VCC 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C -0.5 


+125°C, -55°C 


+25°C 


+125‘'C, -55°C 


Noise Immunity FN VCC = 4.5V, VIH = 2.25V, 7,8A,8B +25®C,+125°C,-55°C 

Functional Test VIL = 0.8V (Note 2) 


NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS540MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Data to Output 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

21 

ns 


TPLH 

VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

25 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

30 

ns 




10,11 

+125°C, -55°C 

2 

35 

ns 


TPZH 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 




10,11 

+125°C, -55°C 

2 

30 

ns 

Disable to Output 

TPLZ, 

VCC = 4.5V 

9 

+25°C 

2 

26 

ns 


TPHZ 


10,11 

+125°C, -55°C 

2 

30 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL, 

Time 

TTLH 


CONDITIONS 


VCC = 5.0V,f=1MHz 


VCC = Open, f = 1 MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


Output Transition TTHL, VCC = 4.5V 1 _ +25*^C _ 

i +125'’C. -SS^C 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 



TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


Output Voltage High 


Input Leakage Current 


Tri-State Ouptut Leak¬ 
age Current 



SYMBOL 


ICC 


lOL 



(NOTES 1, 2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V or 5.5V, VIH = VCC/ 
2, VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 

IOL = 50pA 


VCC = 4.5V or 5.5V, VIH = VCC/ 
2, VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 
lOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


Applied Voltage = OV or VCC 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 
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Specifications HCTS540MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Noise Immunity 
Functional Test 

FN 

Data to Output 

TPLH, 

TPHL 

Enable to Output 

TP2L 


TPZH 

Disable to Output 

TPLZ, 

TPHZ 

NOTES: 


(NOTES 1,2) 
CONDITIONS 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


200KRAD 

LIMITS 


1MRAD 

LIMITS 


temp- --- - - 

ERATURE I MIN MAX I MIN MAX I UNITS 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOlTlOH 

5 

-15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 



TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test n (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Interim Test m (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Final Test 

100%/5004 

2,3,8A, 8B, 10,11 

Group A (Note 1) 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 1 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 


READ AND RECORD 


ICC, lOL/H 


ICC, lOUH 


ICC, lOL/H 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MiL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 
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Specifications HCTS540MS 


TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V± 0.5V 

VCC = 6V± 0.5V 


STATIC BURN-IN I TEST CONNECTIONS (Note 1) 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


1-9,19,20 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-ln. 

2. Each pin except VCC and GND will have a resistor of 680Q ± 5% for dynamic burn-in. 

TABLE 9. IRRADIATION TEST CONNECTIONS 


OSCILLATOR 



GROUND 


10 


VCC = 5V± 0.5V 


1-9,19,20 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



AC Timing Diagrams 
--— 

vs * INPUT 


PARAMETER 


VCC 


VIH 


VS 


VIL 


GND 


^ 80% 80%- 

20% -7 ^ OUTPUT 

AC VOLTAGE LEVELS 
1 HCTS I 


4.50 


3.00 


1.30 


0 


AC Load Circuit 

OUT -^ 





CLsSOpF 
RL = 500a 
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HCTS540MS 


Tri-State Low Timing Diagrams 


Tri-State Low Load Circuit 



TRI-STATE LOW VOLTAGE LEVELS 


Tri-State High Timing Diagrams 


CLsSOpF 

RLsSOOQ 




Tri-State High Load Circuit 



CL = 50pF 



TRI-STATE HIGH VOLTAGE LEVELS 
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Die Characteristics 


DIE DIMENSIONS: 

101 x85mils 

METALLIZATION: 

Type:SiAI 

Metal Thickness: 1 1kA ± IkA 

GLASSIVATION: 

Type: SiOj 

Thickness: 1 3kA ± 2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

10Opm X 10Ojim 
4 mils X 4 mils 

Metaiiization Mask Layout 

HCTS540MS 
























































































SEMICONDUCTOR 


HCTS541MS 


December 1992 


Radiation Hardened Non-Inverting 
Octal Buffer/Line Driver, Tri-State 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Pulse 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Military Temperature Range: -55°C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- ViH = VCC/2 Min 

• Input Current Levels li ^ 5^A at VOL, VOH 

Description 

The Harris HCTS541MS is a Radiation Hardened non¬ 
inverting octal buffer/line driver, tri-state outputs. The output 
enable pins (OEN1 and OEN2) control the tri-state outputs. 
If either enable is high the outputs will be in the high 
impedance state. For data output both enables (OEN1 and 
OEN2) must be low. 

The HCTS541MS utilizes advanced CMOS/SOS technology 
to achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS54 is supplied in a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line 
Package (D suffix). 


Truth Tabie 


H = High Voltage Level 
L = Low Voltage Level 
X = Immaterial 
Z = High Impedance 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4.F20, LEAD FINISH C 
TOP VIEW 



INPUTS 

oeT 

OE2 

An 

L 

L 

H 

H 

X 

X 

X 

H 

X 

L 

L 

L 


OUTPUTS 

H 

Z 

Z 

L 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 -7 coo 
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HCTS541MS 


Functional Block Diagram 


TTL 




HE riE 




HK HE 
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■ VDD 
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Specifications HCTS541MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC)..-0.5 to +7.0V Thermal Impedance. Oja Gjo 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°CM 

DC Drain Current, Any One Output...±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG)---- -65°C to +150°C For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering tOsec)..+265°C 

Junction Temperature (TJ)... +175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under ‘Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 


Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

For Ta = -55°C to +100°C.1W 

For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (Ta) .-55°C to +125°C Input High Voltage (VIH).VCC/2 to VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max 


TABLE 1. DC^LECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Tri-State Output 
Leakage Current 

lOZ 

Noise immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = 0V 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
lOL = 50pA, VIL = 0.8V 


VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 


VCC = 5.5V, VIN = VCC or 
GND 


Applied Voltage = OV or 
VCC 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C,-55°C 


+25°C, +125®C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25‘'C,+125°C,-55°C VCC 
- 0.1 


2,3 


7, 8A, 8B 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 



-0.5 +0.5 


-5.0 +5.0 


+1 


-50 +50 


NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V Is recognized as a logic “1”, and VO ^ 0.5V Is recognized as a logic “0". 
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Specifications HCTS541MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

TEMPERATURE 

LIMITS 

UNITS 

A SUB¬ 
GROUPS 

MIN 

MAX 

Data to Output 

TPHL, 

VCC = 4.5V 

9 

+25®C 

2 

20 

ns 


TPLH 

VCC = 4.5V 

10,11 

+125°C, -55°C 

2 

22 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

23 

ns 




10,11 

+125°C,-55°C 

2 

26 

ns 

TPZH 

VCC = 4.5V 

9 

+25°C 

2 

20 

ns 



10,11 

+125°C, -55°C 

2 

21 

ns 

Disable to Output 

TPLZ 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 




10,11 

+125°C, -55°C 

2 

23 

ns 

TPHZ 

VCC = 4.5V 

9 

+25'>C 

2 

21 

ns 



10,11 

+125®C, -55°C 

2 

22 

ns 


1. Ail voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Transition 

TTHL, 

Time 

TTLH 

NOTES: 


CONDITIONS 


VCC = 5.0V, f= 1MHz 


VCC = Open. f=: 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25®C 


+125°C 


+25°C 


+125°C, -55®C 


1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon Initial design release and upon design changes which affect these characteristics. 



TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 


Output Voltage Low 


SYMBOL 


ICC 


lOL 



(NOTES 1, 2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 

IOL = 50pA 


TEMP¬ 

ERATURE 


200KRAD 

LIMITS 


1MRAD 

LIMITS 
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Specifications HCTS541MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 


Output Voltage High 


Input Leakage Current 


Noise Immunity 
Functional Test 


Data to Output 


Enable to Output 


Disable to Output 


SYMBOL 






(NOTES 1, 2) 
CONDITIONS 


VCC = 4.5V or 5.5V, VIH = VCCV2, 
VIL = 0.8Vat200KRAD, 

VIL = 0.3Vat1MRAD, 

IOH = -50pA 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


TEMP¬ 

ERATURE 


200KRAD 

LIMITS 


1MRAD 

LIMITS 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (-i-aS^C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15% of 0 Hour 

lOZL/IOZH 

5 

±200nA 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test n (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Interim Test m (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100V5004 

1,7,9, Deltas 

Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 

Group A (Note 1) 

Sampie/5005 

1,2,3,7,8A,8B,9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 

Sample/5005 

1,2,3,7, 8A, 8B, 9,10,11 


READ AND RECORD 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 



NOTE: 1. Alternated Group A Inspection in accordance with Method 5005 of MiL-STD-883 may be exercised. 


7-596 





































































































































Specifications HCTS541MS 




TABLE ?. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 


Group E Subgroup 2 


METHOD 


5005 


1 test 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

1,7,9 

Table 4 

1.9 

Table 4 (Note 1) 




NOTE: 1. Except FN test which will be performed 100% Go/No-Go. 

TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 



NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkO ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680Q ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VCC = 5V ± 0.5V 

11 -18 

10 

1-9,19, 20 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



7-597 


LOGIC 


















































HCTS541MS 



7-598 


















































HCTS541MS 


Tri-State High Timing Diagrams 1 Tri-State High Load Circuit 



TRI-STATE HIGH VOLTAGE LEVELS 
PARAMETER HCS UNITS 


vcc 

4.50 

V 

VIH 

3.00 

V 

VS 

1.30 

V 

VT 

1.30 

V 

VW 

3.60 

V 

GND 

0 
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HCTS541MS 


Die Characteristics 

DIE DIMENSIONS: 

101x85 mils 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: Si02 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 

lOOpm X lOOjim 
4 mils X 4 mils 

Metaiiization Mask Layout 


HCTS541MS 



. lii 



""llif 
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SEMICONDUCTOR 


HCS573MS 


December 1992 


Radiation Hardened 
Octal Transparent Latch, Tri-State 


Features 

• 3 Micron Radiation Hardened SOS CMOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Pulse 

• Cosmic Ray Upset Immunity 2x10*® Error/Blt Day (Typ) 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Military Temperature Range: -55®C to +125°C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Range: 4.5V to 5.5V 

• Input Logic Levels 

- VIL = 0.3 VCC Max 

- VIH = 0.7 VCC Min 

• Input Current Levels li ^ 5\iA at VOL, VOH 

Description 

The Harris HCS573MS is a Radiation Hardened octal transpar¬ 
ent tri-state latch with an active low output enable. The 
HCS573MS utilizes advanced CMOS/SOS technology. TTie 
outputs are transparent to the inputs_^en the Latch Enable (LE) 
is HIGH. When .the Latch Enable (LE) goes LOW, the data is 
latched. The Output Enable (OE) controls the tri-state outputs. 
When the Output Enable (OE) is HIGH, the outputs are in the 
high impedance state. The latch operation is Independent of the 
state of the Output Enable. 

The HCS573MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCS573MS Is supplied In a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


Pinouts 

20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR, CDIP2-T20, LEAD FINISH C 
TOP VIEW 



20 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR, CDFP4-F20, LEAD FINISH C 
TOP VIEW 




Truth Table 



H = High Level X = Immaterial 

L = Low Level Z = High Impedance 

I = Low voltage level prior to the high-to-low latch enable 
transition 

h = High voltage level prior to the high-to-low latch enable 
transition 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 cnH 


File Number 2135.1 



























Specifications HCS573MS 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage (VCC). 

.-0.5VtO+7.0V 

Thermal Impedance. 

Qja 

®jc 

Input Voltage Range, All Inputs. 

. .-0.5V to VCC +0.5V 

Weld Seal DIC. 

.. 75°cyw 

16°C/W 

DC Input Current, Any One Input. 

.±10mA 

Weld Seal Flat Pack. 

.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output. 


Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA--55°Cto+100°C. 


.1W 

Storage Temperature Range (TSTG). 

.... -65°C to +150°C 

For Ta = +100°C to +125°C. 

.Derate Linearly at 13mW/®C 

Lead Temperature (Soldering lOsec). 

. +265°C 




Junction Temperature (TJ).. 

. +175°C 




ESD Classification ... 





CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting In permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditionsior extended periods may affect device reliability. The conditions listed 

under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 




Operating Conditions 


Supply Voltage (VCC)..+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 30% of VCC 

Input Rise and Fall Times at VCC = 4.5V (TR, TF).500ns Max Input High Voltage (VIH).70% of VCC to VCC 

Operating Temperature Range (T^.-55°C to +125°C 


TABLE 1. DC. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

1 

+25°C 

- 

40 

pA 

2,3 

+125°C, -55°C 

- 

750 

pA 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

1 

+25°C 

wm 

- 

mA 

2.3 

+125°C, -55°C 

6.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC -0.4V, 

VIL = OV 

1 

+25°C 

mm 

- 

mA 

2,3 

+125°C, -55°C 

II^QII 

’ 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 3.15V, 
IOL = 50pA, VIL = 1.35V 

1,2,3 

+25°C, +125°C, -55°C 

■ 

0.1 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOL = 50pA, VIL = 1.65V 

1,2,3 

+25°C, +125°C, -55°C 

- 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 3.15V, 
IOH = -50pA, VIL = 1.35V 

1,2,3 

+25°C, +125°C, -55°C 

VCC 

-0.1 

- 

■ 

VCC = 5.5V, VIH = 3.85V, 
IOH = -50pA, VIL = 1.65V 

1,2,3 

+25°C, +125'’C, -55°C 

VCC 

-0.1 

- 

■ 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

1 

+25°C 

- 

±0.5 

pA 

2,3 

+125°C, -55®C 

- 

±5.0 

pA 

Output Leakage 
Current 

lOZ 

VCC = 4.5V and 5.5V, 

VO = VCC or GND 

1 

+25°C 


+1.0 

pA 

2.3 

+125°C,-55°C 

-50 

+50 

pA 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC)(Note2) 

7, 8A, 8B , 

+25°C,+125°C,-55°C 

■ 

■ 

■ 


NOTES: 


1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1”, and VO ^ 0.5V Is recognized as a logic “0". 












































































































Specifications HCSSYSiViS 


Data to Qn 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


TPLH VCC = 4.5V 
TPHL 



Enable to Output TPZL VCC = 4.5V 


Disable to Output TPLZ VCC = 4.5V 


GROUP 


LIMITS 


A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

9 

+25°C 

2 

24 

ns 

10,11 

+125°C, -55°C 

2 

29 

ns 

9 

+25®C 

2 

27 

ns 

10,11 

+125°C.-55°C 

2 

35 

ns 

9 

+25°C 

2 

31 

ns 

10,11 

+125°C, -55°C 

2 

40 

ns 

9 

+25°C 

2 

27 

ns 

10,11 

+125°C, -55°C 

2 

33 

ns 

9 

+25°C 

2 

24 

ns 

10,11 

+125°C, -55°C 

2 

29 

ns 

9 

+25°C 

2 

25 

ns 

10,11 

+125°C, -55°C 

2 

29 

ns 

9 

+25°C 

2 

21 

ns 

10,11 

+125°C, -55°C 

2 

25 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 
Dissipation 

CPD 

Input Capacitance 

CIN 

Output Transition 
Time 

TTHL 

TTLH 

Setup Time Data to 

LE 

TSU 

Hold Time Data to 

LE 

TH 


TW 


CONDITIONS 


VCC = 5.0V, f=1MHz 


VCC = Open, f=1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-550C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 



1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications HCS573MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current (Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage Current 

IIN 

Tri-State Output 
Leakage Current 

lOZ 

Noise Immunity 
Functional Test 

FN 

Data to On 

TPHL 

TPLH 

LENtoQn 

TPLH 


TPHL 

Enable to Output 

TPZL 


TPZH 

Disable to Output 

TPLZ 


TPHZ 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


(NOTES 1.2) 
CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


VCC = 4.5V or 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
IOL = 50|iA 


VCC = 4.5V or 5.5V, 

VIH = 0.70(VCC), 

VIL = 0.30(VCC) at 200K RAD, 
VIL = 0.12(VCC)at1MRAD, 
IOH = -50tiA 


VCC = 5.5V, VIN = VCC or GND 


Applied Voltage = OV or VCC, 
VCC = 4.5V and 5.5V 


VCC = 4.5V, VIH = 0.70(VCC), 
VIL = 0.30(VCC) at 200K RAD, 
VIL=:0.12(VCC)at1MRAD 
(Note 3) 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


VCC = 4.5V 


Disable to Output TPLZ VCC = 4.5V 

TPHZ VCC = 4.5V 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = VCC. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO s 0.5V is recognized as a logic “0". 


1MRAD 

LIMITS 


mA 


mA 


mA 




TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

I017IOH 

5 

-15% of 0 Hour 

lOZMOZH 

5 

±200nA 
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Specifications HCS573MS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test II (Postburn-ln) 


PDA 


Interim Test ni (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, I017H 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD GROUP A SUBGROUPS 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9 


100%/5004 1,7,9, Deltas 


100%/5004 1,7,9 


100%/5004 1,7, 9, Deltas 


100%/5004 2,3,8A,8B, 10,11 


Sample/5005 1,2, 3, 7, 8A, 8B, 9,10,11 


Sample/5005 1,2,3,7,8A, 8B,9,10,11, Deltas Subgroups 1,2,3,9,10,11 


Sample/5005 1,7,9 


Sample/5005 1,2,3,7,8A, 8B, 9,10,11 



Group D 


NOTE: 

1. Alternate Group A testing in accordance with method 5005 of MIL-STD-883 may be exercised. 




CONFORMANCE 

GROUPS 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


METHOD 


5005 


PRE RAD 


1,7,9 


Group E Subgroup 2 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


POST RAD 


Table 4 


READ AND RECORD 


PRE RAD POST RAD 


1,9 Table 4 (Note 1) 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


NOTES: 

1. Each pin except VCC and GND will have a resistor of lOkQ ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 680kO ± 5% for dynamic burn-in 


OSCILLATOR 



1,10 

12-19 

20 

11 


TABLE 9. IRRADIATION TEST CONNECTIONS 



GROUND 


10 


VCC = 5V ± 0.5V 


1-9,11,20 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



7-605 
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HCS573MS 


AC Timing Diagrams and Load Circuit 



LATCH ENABLE PROPAGATION DELAYS LATCH ENABLE PREREQUISITE TIMES 


AC VOLTAGE LEVELS 



7-606 






















HCS573MS 


Tn-State Low Timing Diagram and Load Circuit 



VT ^ OUTPUT TT VW 


CL=50pF 
RL = 500Q 



TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 


vcc 


TrhState High Timing Diagram and Load Circuit 


CL = 50pF 

RL = soon ■=• 

TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 

HCS 

VCC 

4.50 

VIH 

4.50 

VS 

2.25 

VT 

2.25 

VW 

3.60 

GND 

0 


7-607 
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HCS573MS 


Die Characteristics 

DIE DIMENSIONS: 

101 x85 mils 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± IkA 

GLASSIVATION: 

Type: Si02 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 
<2.0 X 10®A/cm^ 

BOND PAD SIZE: 

100pm X 100pm 
4x4 mils 


Metallization Mask Layout 


HCS573MS 



(18) Q1 


(17)02 


(16)03 


(15) 04 


(14) 05 


(13)06 


















































































































































































SEMICONDUCTOR 


HCTS574MS 


December 1992 


Radiation Hardened Octal D-Type 
Flip-Flop, Tri-State, Positive Edge Triggered 


Pinouts 


20 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T20 
TOP VIEW 



• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(SI)/s 20ns Pulse 

• Cosmic Ray Upset Immunity 2x10"® Error/Bit-Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Oilutputs -15 LSTTL Loads 

• Military Temperature Range: -55°C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL=: 0.8V Max 

- VIH = VCC/2 Min 

• Input Current Levels li ^ 5|iA at VOL, VOH 

Description 

The Harris HCTS574MS is a Radiation Hardened non-inverting 
octal D-type, positive edge triggered flip-flop with tri-stateable 
outputs. The HCTS574MS utilizes advanced CMOS/SOS tech¬ 
nology. The eight flip-flops enter data Into their registers on the 
LOW-to-HIGH transition of the clock (CP). Data is also trans¬ 
ferred to the outputs during this transition. The output enable 
(OE) controls the tri-state outputs and is Independent of the reg¬ 
ister operation. When the output enable is high, the outputs are In 
the high impedance state. 

The HCTS574MS utilizes advanced CMOS/SOS technology to 
achieve high-speed operation. This device is a member of 
radiation hardened, high-speed, CMOS/SOS Logic Family. 

The HCTS574MS is supplied in a 20 lead Weld Seal Ceramic 
flatpack (K suffix) or a Weld Seal Ceramic Dual-ln-Line Package 
(D suffix). 


H = High Level 
L = Low Level 
X = Immaterial 
Z = High Impedance 


QO = the level of Q before the Indi' 
cated input conditions were 
established 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 2359.1 
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Specifications HCTS574MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 0ja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°C/W 12°C/W 

DC Drain Current, Any One Output....... .±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) ForTA =-55°C to+100°C...1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/®C 

Lead Temperature (Soldering 10sec).. +265°C 

Junction Temperature (TJ).+175°C 

BSD Classification..Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under “Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 


Weld Seal DIC. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C...1W 

For Ta = +100°C to +125‘'C.Derate Linearly at 13mW/°C 


Operating Conditions 

Supply Voltage (VCC).+4.5V to +5.5V Input Low Voltage (VIL)...O.OV to 0.8V 

Rise and Fall Times at 4.5V VCC(TR, TF). 500ns Max. Input High Voltage (VIH)..VCC/2 to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE1) 

CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = 0V 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = OV 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
lOH = 50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOH = 50pA, VIL = 0.8V 

Input Leakage 

Current 

IIN 

VCC = 5.5V, VIN = VCC or 
GND 

Tri-State Output 
Leakage Current 

lOZ 

Applied Voltage = OV or 

VCC 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE MIN MAX UNITS 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25®C 


+125°C, -55°C 


+25°C, +125°C, -55°C 


+25®C, +125°C, -55°C 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C, +125°C, -55°C VCC 
- 0.1 


2.3 


7, 8A, 8B 


+25°C 


+125°C, -55°C 


+25°C 


+125°C,-55°C 


+25°C, +125°C, -55°C 


NOTE: 

1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 


40 pA 


750 pA 



-0.5 +0.5 pA 


-5.0 I +5.0 pA 


+1 pA 


-50 +50 pA 


7-610 














































































































Specifications HCTS574MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP 


LIMITS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

A SUB¬ 
GROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Clock to Q 

TPLH, 

VCC = 4.5V 

9 

+25°C 

2 

29 

ns 


TPHL 


10,11 

+125°C, -55°C 

2 

36 

ns 

Enable to Ouptput 

TPZL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 




10,11 

+125°C, -55°C 

2 

39 

ns 


TPZH 

VCC = 4.5V 

9 

+25°C 

2 

27 

ns 




10,11 

+125°C, -55°C 

2 

32 

ns 

Disable to Output 

TPLZ, 

VCC = 4.5V 

9 

+25°C 

2 

23 

ns 


TP HZ 


10,11 

+125°C, -55®C 

2 

28 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Capacitance Power 

CPD 

Dissipation 


Input Capacitance 

CIN 

Output Transition 

TTHL 

Time 

TTLH 

Max Operating 

FMAX 

Frequency 


Setup Time Data to 

TSU 

Clock 


Hold Time Data to 

TH 

Clock 


Pulse Width Clocks 

TW 


CONDITIONS 


VCC = 5.0V, FQ = 1MHz 


VCC=rOpen. FQ = 1MHz 


TEMPERATURE 


+25°C 


+125°C 


+25°C 


+125°C 


+25®C 


+125®C, -55°C 


+25°C 


+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


+125°C, -55°C 


LIMITS 


MIN MAX 


Typical 26 


Typical 38 


10 



1. The parameters listed In Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Quiescent Current 


Output Current (Sink) 


Output Current 
(Source) 



SYMBOL 


ICC 


lOL 


(NOTES 1,2) 

CONDITIONS 


VCC = 5.5V, VIN = VCC or GND 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 


VCC = 4.5V, VIN = VCC or GND, 
VOUT = VCC -0.4V 


TEMP¬ 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 



7-611 
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Specifications HCTS574MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200KRAD 

LIMITS 

1MRAD 

LIMITS 

UNITS 


MAX 

|||[|2QQ|| 

MAX 

Output Voltage Low 

VOL 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 
lOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 
lOH = -50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 

- 

±5 

pA 

TrI-State Output 
Leakage Current 

lOZ 

Applied Voltage = OV or VCC 

+25°C 

■ 

±50 

■ 

±100 

pA 

Noise immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 

+25°C 

■ 

■ 

■ 

■ 

■ 

Clock to Q 

TPLH, 

TPHL 

VCC = 4.5V 

+25°C 

2 

36 

2 

45 

ns 

Enable to Output 

TPZL 

VCC = 4.5V 

+25°C 

2 

39 

2 

49 

ns 

TPZH 

VCC = 4.5V 

+25“C 

2 

32 

2 

40 

ns 

Disable to Output 

TPLZ 

VCC = 4.5V 

+25°C 

2 

28 

2 

35 

ns 


NOTES: 


1. All voltages referenced to device GNO. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic ‘r, and VO ^ 0.5V is recognized as a logic "0”. 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25<’C) 


PARAMETER 

GROUPS SUB¬ 
GROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOL/lOH 

5 

-15%of 0 Hour 

lOZL/IOZH 

5 

±200nA 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test n (Postbum-In) 


GROUP A SUBGROUPS 


Group A (Note 1) 


READ AND RECORD 


ICC, lOL/H 



Sample/5005 


2,3,8A,8B, 10,11 


1.2,3,7,8A, 8B, 9,10,11 


7-612 






























































































































Specifications HCTS574MS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Group D 

Sample/5005 

1,2,3,7, 8A, 8B, 9,10,11 



NOTE: 

1. Alternate Group A testing in accordance with Method 5005 of MIL-STD-883 may be exercised. 


TABLET. TOTAL DOSE IRRADIATION 


CONFORMANCE 

GROUPS 

METHOD 

TEST 

READ AND RECORD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 


NOTE: 

1. Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC BURN-IN AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 

GROUND 

1/2 VCC = 3V ± 0.5V 

VCC = 6V ± 0.5V 

OSCILLATOR 

50kHz 

25kHz 

STATIC BURN-IN 1 TEST CONNECTIONS (Note 1) 

12-19 

1-11 

- 

20 

- 

• 1 

STATIC BURN-IN II TEST CONNECTIONS (Note 1) | 

12-19 

10 

- 

1-9,11,20 

- 

• 1 

DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 

- 

1,10 

12-19 

20 

11 

2-9 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KQ ± 5% for static burn-in. 

2. Each pin except VCC and GND will have a resistor of 680Q ± 5% for dynamic burn-in. 



TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VCC = 5V ± 0.5V 

12-19 

10 

1 -9,11,20 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation 
testing. Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 


7-613 
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HCTS574MS 


AC Timing Diagrams 



CLOCK TO OUTPUT DELAYS AND CLOCK PULSE WIDTH DATA SET-UP AND HOLD TIMES 

AC VOLTAGE LEVELS 



AC Load Circuit 


DUT 


TEST 

POINT 









HCTS574MS 


Tri-State Low Timing Diagrams 


Tri-State Low Load Circuit 


vs * INPUT 


TPLZ 

OUTPUT 


TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 

HCTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VT 

1.30 

VW 

0.90 

GND 

0 


Tri-State High Timing Diagrams 


VT OUTPUT TT VW 


CL = 50pF 
RLsSOOa 



Tri-State High Load Circuit 

OUT -f-T- 


CL=:50pF 
RL = 500a 


TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 

HCTS 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VT 

1.30 

VW 

3.60 

GND 

0 
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HCTS574MS 


Die Characteristics 


DIE DIMENSIONS: 

101 X 85 mils 


METALLIZATION: 

Type: SiAl 

Metal Thickness: 11kA ± IkA 


GLASSIVATION: 

Type: SIO 2 

Thickness: 13kA ± 2.6kA 


DIE ATTACH: 

Material: Silver Epoxy 


WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 


BOND PAD SIZE: 

100pm X 100pm 

4 mils X 4 mils 


Metaiiization Mask Layout 

HCTS574MS 


Hr 


ai 


ii 


IMf 




HM 


Wa 


m 


i 
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SEMICONDUCTOR 


HCTS646MS 


December 1992 


Radiation Hardened 
Octal Bus Transceiver/Register, Tri-State 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Totai Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Siys 20ns Puise 

• Cosmic Ray Upset Rate 2x10'® Errors/Bit Day 

• Latch-Up Free Under Any Conditions 

• Fanout (Over Temperature Range) 

- Bus Driver Outputs -15 LSTTL Loads 

• Miiitary Temperature Range: -55®C to +125°C 

• Significant Power Reduction Compared to 
LSTTL ICs 

• DC Operating Voitage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2 

• Input Current Levels li ^ 5)iA at VOL, VOH 

Description 

The Harris HCTS646MS is a Radiation Hardened Trl- 
state Octal Bus Tranceiver/Register with Non-Inverting 
outputs. This device is a bus transceiver with D-type 
flip-flops which act as internal storage registers. Data 
on the A bus or the B bus can be clocked into the reg¬ 
isters on a High-to-Low transition^ either CAB ro 
CBA clock Inputs. Output enable (OE) and Direction 
(DIR) inputs control the transceiver functions. Data 
present at the high impedance output can be stored in 
either register or both but only one of the two buses 
can be enabled as outputs at any one time. The select 
controls (SAB and SBA) can multiplex stored and 
transparent (real time) data. The direction control 
determines which data bus will receive data when the 
OE pin is LOW. In the high impedance mode (OE 
high), A data can be stored In one register and B data 
in the other register. Data at the A or B terminals can 
be clocked Into the storage flip-flops at any time. 

The HCTS646MS utilizes advanced CMOS/SOS tech¬ 
nology to achieve high-speed operation. This device is 
a member of radiation hardened, high-speed, CMOS/ 
SOS Logic Family. 

The HCTS646MS is supplied in a 24 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic 
Dual-ln-Line Package (D suffix). 


Pinouts 


24 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T24, LEAD FINISH C 
TOP VIEW 



24 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP4-F24, LEAD FINISH C 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 -7 
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HCTS646MS 



Functional Diagram 



Truth Table 


INPUTS 

DATA I/O* 

OPERATION OR FUNCTION 

OE 

DIR 

CAB 

CBA 

SAB 

SBA 

AO THRU A7 

BO THRU B7 

H 

H 


m 

H 

X 

Input Not 
Specified 

Not Specified 
Input 

Store A, B Unspecified 

H 

m 

X 


m 

X 

Input Not 
Specified 

Input 

Store B, A Unspecified 

H 

X 


_jr 

X 

X 

Input 

Input 

Store A and B Data 

H 

X 

H or L 

HorL 

X 

X 

Input 

Input 

Isolation, Hold Storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

mm 

HorL 

wm 

H 

Output 

Input 

Stored B Data to A Bus 

L 

H 

X 

mm 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

L 

H 

HorL 

mm 

H 

X 

Input 

Output 

Stored A Data to B Bus 


7-618 
































































Specifications HCTS646MS 


Weld Seal DIG. 75°C/W 16°C/W 

Weld Seal Flat Pack. 64°C/W 12°C/W 

Power Dissipation per Package (PD) 

ForTA = -55°Cto+100°C.1W 

For Ta = +100°C to +125°C.Derate Linearly at 


Absolute Maximum Ratings Reliability Information 

Supply Voltage (VCC).-0.5V to +7.0V Thermal Impedance. 0ja Gjc 

Input Voltage Range. All Inputs.-0.5V to VCC +0.5V Weld Seal DIG. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/\/ 12°CA/V 

DC Drain Current, Any One Output.±25mA Power Dissipation per Package (PD) 

(All Voltage Reference to the VSS Terminal) For Ta = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For Ta = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings’may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under ‘Electrical Performance Characteristics’ are the only conditions recommended for satisfactory device operation. 


Operating Conditions 

Supply Voltage.+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max Input High Voltage (VIH).VCC/2 to VCC 

Operating Temperature Range (Ta) .-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

Quiescent Current 

ICC 

VCC = 5.5V, 

VIN = VCC or GND 

Output Current 
(Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V. 
VOUT = VCC - 0.4V. 

VIL = OV 

Output Voltage Low 

VOL 

VCC = 4.5V, VIH = 2.25V, 
10L = 50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOL = 50pA, VIL = 0.8V 

Output Voltage High 

VOH 

VCC = 4.5V, VIH = 2.25V, 
lOH = -50pA, VIL = 0.8V 



VCC = 5.5V, VIH = 2.75V, 
IOH = -50pA, VIL = 0.8V 

input Leakage 

Current 

■■ 

D O 

II 

cn 

< 

z 

II 

< 

o 

o 

o 

Tri-State Output 
Leakage Current 

lOZ 

Applied Voltage = OV or 

VCC 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 
VIL = 0.8V (Note 2) 


GROUP 
A SUB¬ 
GROUPS 


TEMPERATURE 


+25°C 


+125®C, -55°C 


+25°C 


+125°C,-55°C 


+25°C 


+125°C.-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


2,3 


7, 8A, 8B 


+25°C 


+125°C. -55°C 


+25°C 


+125°C. -55°C 


+25°C, +125°C, -55°C 



-0.5 0.5 


-5.0 5.0 


+1 


-50 -1-50 


NOTES: 

1. All voltages referenced to device GND. 

2. For functional tests, VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS646MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

A Data to B Bus 
(Store) 

TPLH, 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

31 

ns 

10,11 

+125°C,-55°C 

2 

36 

ns 

B Data to A Bus 
(Store) 

TPLH, 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

32 

ns 

10,11 

+125°C, -55°C 

2 

37 

ns 

A Data to B Bus 

TPLH, 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

24 

ns 

10,11 

+125°C, -55°C 

2 

27 

ns 

B Data to A Bus 

TPLH, 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

24 

ns 

10,11 

+125°C, -55°C 

2 

27 

ns 

Select to Data 

TPLH, 

TPHL 

VCC = 4.5V 

9 

+25°C 

2 

30 

ns 

10,11 

+125°C, -55°C 

2 

34 

ns 

DIR to Output 

TPLZ, 

TPHZ 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 

10,11 

+125°C, -55°C 

2 

31 

ns 

Enable to Output 

TPLZ, 

TPHZ 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 

10,11 

+125°C, -55°C 

2 

31 

ns 

DIR to Output 

TPZL, 

TPZH 

VCC = 4.5V 

9 

+25°C 

2 

28 

ns 

10,11 1 

+125°C,-55°C 

2 

34 

ns 

Enable to Output 

TPZL, 

TPZH 

VCC =: 4.5V 

9 

+25°C 

2 

30 

ns 

10,11 

+125°C, -55°C 

2 

36 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 1 MAX 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, f= 1MHz 

1 

+25°C 

Typical 36 

PF 

1 

+125°C 

Typical 82 

PF 

input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 

1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL, 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

12 

ns 

1 

+125°C, -55°C 

- 

18 

ns 

Max Operating 
Frequency 

FMAX 

VCC = 4.5V 

1 

+25°C 

- 

25 

MHz 

1 

+125®C, -55°C 

- 

17 

MHz 

Setup Time Data to 
Clock 

TSU 

VCC = 4.5V 

1 

+25°C 

12 

- 

ns 

1 

+125°C, -55°C 

18 

- 

ns 

Hold Time Data to 
Clock 

TH 

VCC = 4.5V 

1 

+25°C 

5 

- 

ns 

1 

+125°C, -55°C 1 

5 

- 

ns 

Pulse Width Clocks 

TW 

VCC = 4.5V 

1 

+25°C 

25 

- 

ns 

1 

+125°C,-55°C 

38 

- 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 
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Specifications HCTS646MS 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 



(NOTES 1,2) 

TEMP¬ 

CONDITIONS 

ERATURE 


200K RAD 
LIMITS 


1MRAD 

LIMITS 


Quiescent Current 


ICC VCC = 5.5V, VIN = VCCorGND +25°C 


Output Current (Sink) lOL VCC = 4.5V, VIN = VCC or GND, +25°C I 6.0 
VOUT = 0.4V I 


Output Current 
(Source) 


Input Leakage Cur¬ 
rent 


Noise Immunity 
Functional Test 


lOH VCC = 4.5V, VIN = VCCorGND, +25°C I -6.0 
VOUT = VCC -0.4V I 


Output Voltage Low VOL VCC = 4.5V or 5.5V, VIH = VCC/2, +25°C 
VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, lOL = 50pA 


Output Voltage High VOH VCC = 4.5V or 5.5V, ViH = VCC/2, +25°C I VCC 


VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, lOH = -50pA 


IIN VCC = 5.5V, VIN = VCCorGND +25°C 


FN VCC = 4.5V, VIH = 2.25V, +25°C 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD (Note 3) 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


UNITS 


mA 


mA 


mA 




A Data to B Bus 
(Store) 

TPLH, 

TPHL 

VCC = 4.5V 

+25°C 


36 


45 

ns 

B Data to A Bus 
(Store) 

TPLH, 

TPHL 

VCC = 4.5V 

+25°C 

2 

37 

2 

46 

ns 

A Data to B Bus 

TPLH, 

TPHL 

VCC = 4.5V 

+25°C 

2 

27 

2 

34 

ns 

B Data to A Bus 

TPLH, 

TPHL 

VCC = 4.5V 

+25°C 

2 

27 

2 

34 

ns 

Select to Data 

TPLH, 

TPHL 

VCC = 4.5V 

+25°C 

2 

34 

2 

42 

ns 

DIR to Output 

TPLZ, 

TPHZ 

VCC = 4.5V 

+25°C 

2 

31 

2 

39 

ns 

Enable to Output 

TPLZ, 

TPHZ 

VCC = 4.5V 

+25°C 

2 

31 

2 

39 

ns 

DIR to Output 

TPZL, 

TPZH 

VCC = 4.5V 

+25°C 

2 

34 

2 

42 

ns 

Enable to Output 

TPZL, 

TPZH 

VCC = 4.5V 

+25°C 

2 

36 

2 

45 

ns 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 


PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

12pA 

lOiyioH 

5 

-15% of 0 Hour 

IOZL7IOZH 

5 

±200nA 
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Specifications HCTS646MS 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test II (Postbum-In) 

100%/5004 

1,7.9 

PDA 

100%/5004 

1,7, 9, Deltas 

Interim Test III (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Final Test 

100%/5004 

2,3,8A,8B, 10,11 

Group A (Note 1) 

Sample/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 

Sample/5005 

1,2,3,7,8A, 8B,9, 10,11 


READ AND RECORD 


ICC. lOL/H, lOZL/H 


ICC, lOL/H, lOZL/H 


ICC, \OUH, lOZiyH 





NOTE: 1. Alternate Group A Inspection In accordance with Method 5005 of Mil-Std-883 may be exercised. 

TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE 


TEST 

READ AND RECORD 

GROUPS 

METHOD 

PRE RAD 

POST RAD 

PRE RAD 

POST RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 (Note 1) 




NOTE: Except FN test which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


OPEN 


STATIC I BURN-IN (Note 1) 


4-11 


STATIC II BURN-IN (Note 1) 


1-3,12-23 


OSCILLATOR 


1/2 VCC = 3V ± 0.5V VCC = 6V±0.5V 50kHz 



1. Each pin except VCC and GND will have a resistor of 680Q ± 5% for static burn-in 

2. Each pin except VCC and GND will have a resistor of 1KQ ± 5% for dynamic burn-in 


TABLE 9. IRRADIATION TEST CONNECTIONS 



GROUND 


12 


VCC = 5V± 0.5V 


1-11,13-24 



NOTE: Each pin except VCC and GND will have a resistor of 47KQ ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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TrhState Low Timing Diagrams and Load Circuit 



VT -V OUTPUT TT VW 


CLsSOpF 
RL s soon 


TRI-STATE LOW VOLTAGE LEVELS 



HCTS 

vcc 

4.50 

VIH 

3.00 

vs 

1.30 

VT 

1.30 

VW 

0.90 

GND 

0 



TrhState High Timing Diagrams and Load Circuit 



/ 

CL = SOpF 


OUTPUT 

■, ■ ■„ / 

-y- VW 

RL = soon 

—I— 



TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 


vcc 


VIH 


S 


VT 


VW 


D 
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SEMICONDUCTOR 


HCTS4002MS 


December 1992 


Radiation Hardened 
Duai 4-Input NOR Gate 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 2Q0K or 1 Mega-BAD(Si) 

• Dose Rate Upset >10'*° RAD(Siys 20hs Pulse 

• Latch-Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 

• DC Operating Voltage Rang^- 4.5V to^.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = VCC/2Mln 

• Input Current Levels 11 5|iA at VOL, VOH 

Description 

The Harris HCTS4002MS is a Radiation Hardened Dual 4- 
Input NOR Gate. A high on any input forces the output to a 
low state. 

The HCTS4002MS utilizes advanced CMOS/SOS technol¬ 
ogy to achieve high-speed operation. This device is a 
member of radiation hardened, high-speed, CMOS/SOS 
Logic Family. 

The HCTS4002MS Is supplied in a 14 lead Weld Seal 
Ceramic flatpack (K suffix) or a Weld Seal Ceramic Dual-In- 
Line Package (D suffix). 


Truth Tabie 


Pinouts 

14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 DESIGNATOR CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 DESIGNATOR CDFP3-F14, LEAD FINISH C 
TOP VIEW 




NOTE: L = Logic Level Low, H = Logic level High, X = Don’t Care 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 3075 




















Absolute Maximum Ratings 


Specifications HCTS4002MS 


Reliability Information 


Supply Voltage (VCC).-0.5 to +7.0V Thermal Impedance. Oja 0jc 

Input Voltage Range, All Inputs.-0.5V to VCC +0.5V Weld Seal DIC. 75°C/W 16°C/W 

DC Input Current, Any One Input.±10mA Weld Seal Flat Pack. 64°CA/V 12°C/W 

DC Drain Current, Any One Output..±25mA Power Dissipation per Package (PD) 

(Ail Voltage Reference to the VSS Terminal) For T^ = -55°C to +100°C.1W 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10sec).+265°C 

Junction Temperature (TJ).+175°C 

ESD Classification.Class 1 

CAUTION: As with all semiconductors, stress listed under "Absolute Maximum Ratings’ may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 
under "Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation.. 


Operating Conditions 

Supply Voltage (VCC)..+4.5V to +5.5V Input Low Voltage (VIL).O.OV to 0.8V 

Operating Temperature Range (T^).-55°C to +125°C Input High Voltage (VIH).VCC/2 to VCC 

Input Rise and Fall Times at 4.5V VCC (TR, TF).500ns Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Output Current (Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

Input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC 

= 5.5V, 


VIN = 

VCC or GND 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = 0.4V, VIL = 

= 0V 

VCC 

= 4.5V, VIH = 

4.5V, 

VOUT = VCC -0.4V, 

VIL = 

OV 


VCC 

= 4.5V, VIH = 

2.25V, 

IOL = 

50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOL = 

50pA, VIL = 

0.8V 

VCC 

= 4.5V, VIH = 

2.25V, 

IOH = 

= -50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIH = 

2.75V, 

IOH = 

= -50pA, VIL = 

0.8V 

VCC 

= 5.5V, VIN = 

VCC or 

GND 



VCC 

= 4.5V, VIH = 

2.25V, 

VIL = 

0.8V (Note 2) 


GROUPA 
SUB¬ 
GROUPS TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


-h25°C 


+125°C, -55°C 


+25°C, +125°C, -55®C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+125®C, -55°C 


7,8A,8B +25°C,+125°C,-55°C 



1. All voltages reference to device GND. 

2. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO < 0.5V is recognized as a logic “0". 
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Specifications HCTS4002MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

GROUPA 
SUB¬ 
GROUPS 


UMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

||Q2|||[ 

MAX 

UNITS 

Input to Output 

TPHL, 

VCC = 4.5V 

9 

+25°C 

2 

22 

ns 


TPLH 


10,11 

+125°C,-55®C 

2 

25 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 5000, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







UMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V,f=1MHz 

1 

+25°C 

Typical 25 

PF 



1 

+125°C 

Typical 31 

PF 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1 

+25°C 

- 

10 

pF 




1 

+i25’C 

- 

10 

pF 

Output Transition 

Time 

TTHL 

TTLH 

VCC = 4.5V 

1 

+25°C 

- 

15 

ns 


1 

+125°C 

- 

22 

ns 


NOTES: 

1. The parameters listed in Table 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMP¬ 

ERATURE 

200KRAD 

LIMITS 

1MRAD 

LIMITS 

UNITS 

MIN 

MAX 

MIN 

MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

0.2 


1.0 

mA 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIN = VCC or GND, 
VOUT = 0.4V 

+25°C 

4.0 

“ 

4.0 

- 

mA 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIN = VCC or GND, 
VOUT=: VCC-0.4V 

+25°C 

mm 

- 

mmii 

- 

mA 

Output Voltage Low 

VOL 

VCC = 4.5V or 5.5V, VIH = VCC/2, 
VIL = 0.8Vat200KRAD, 

VIL = 0.3Vat1MRAD, 

IOL = 50pA 

+25°C 

■ 

0.1 

■ 

0.1 

■ 

Output Voltage High 

VOH 

VCC = 4.5V or 5.5V, VIH =VCC/2, 
VIL = 0.8Vat200KRAD, 

VIL = 0.3Vat1MRAD, 

IOH = .50pA 

+25°C 

VCC 

-0.1 

■ 

VCC 

-0.1 

■ 

■ 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

’ 

±5 

- 

±5 

1 ma 
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TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTES 1, 2) 
CONDITIONS 

TEMP¬ 

ERATURE 

Noise Immunity 
Functional Test 

FN 

VCC = 4.5V, VIH = 2.25V, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3Vat1MRAD (Note 3) 

+25°C 

Input to Output 

TPHL, 

TPLH 

VCC = 4.5V 

+25°C 


200K RAD 
LIMITS 


1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V Is recognized as a logic “0". 


1MRAD 

UMITS 



TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25®C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

5 

3pA 

lOL/lOH 

5 

-15% of 0 Hour 



CONFORMANCE GROUPS 


Initial Test (Preburn-ln) 


Interim Test I (Postburn-ln) 


Interim Test n (Postbum-In) 


PDA 


Interim Test HI (Postbum-In) 


PDA 


Final Test 


Group A (Note 1) 


Group B Subgroup B-5 

Subgroup B-6 


TABLES. APPLICABLE SUBGROUPS 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Sample/5005 


Sample/5005 


Sample/5005 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 


ICC. lOL/H 


Sample/5005 


GROUP A SUBGROUPS 


1.7,9 


1.7,9 


1.7,9 


1,7,9, Deltas 


1.7,9 


1,7,9, Deltas 


2,3, 8A, 8B, 10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,2,3,7,8A,8B,9,10,11,Deltas Subgroups 1,2,3,9,10,11 


1.7,9 


1,2, 3, 7, 8A, 8B, 9,10,11 


NOTE: 1. Alternate Group A Inspection in accordance with Method 5005 of MIL-STD-883 may be exercised. 




TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE RAD POST RAD 


1,7,9 Table 4 


NOTE: 1. Except FN test which will be performed 100% Go/No-Go. 


CONFORMANCE 

GROUPS 

METHOD 

Group E Subgroup 2 

5005 


READ AND RECORD 


PRE RAD 


1.9 


POST RAD 


Table 4 (Note 1) 
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TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V ± 0.5V VCC = 6V ± 0.5V 


2-5,9-12, 14 


VCC = 5V± 0.5V 


NOTE: Each pin except VCC and GND will have a resistor of 47Kn ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 



OSCILLATOR 


CL = 50pF 
RL = soon 


7-630 


















































HCTS4002MS 


Die Characteristics 

DIE DIMENSIONS: 

87 X 88 mils 
2.20mm x 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 1 1kA ± 1kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10^A/cm^ 

BOND PAD SIZE: 

100|im X 100pm 
4 mils X 4 mils 

Metallization Mask Layout 


HCTS4002MS 
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SEMICONDUCTOR 


HCTS7266MS 


December 1992 


Radiation Hardened 
Quad 2-Input Exclusive NOR Gate 


Features 

• 3 Micron Radiation Hardened CMOS SOS 

• Total Dose 200K or 1 Mega-RAD(Si) 

• Dose Rate Upset >10^° RAD(Si)/s 20ns Puise 

• Cosmic Ray Upset Rate 2x10"® Errors/Bit Day 

• Latch’Up Free Under Any Conditions 

• Military Temperature Range: -55®C to +125®C 

• Significant Power Reduction Compared to LSTTL ICs 
« DC Operating Voltage Range: 4.5V to 5.5V 

• LSTTL Input Compatibility 

- VIL = 0.8V Max 

- VIH = 2.0V Min 

• Input Current Levels li ^ 5nA at VOL, VOH 

Description 

The Harris HCTS7266MS is a Radiation Hardened quad 2- 
Input exclusive NOR Gate. A logic level high on either one of 
the inputs (A or B) will force the output (y) low. A high on 
both inputs, or a low on both inputs will force the output to a 
logic high. 

The HCTS7266MS utilizes advanced CMOS/SOS technol¬ 
ogy to achieve high-speed operation. This device is a mem¬ 
ber of radiation hardened, high-speed, CMOS/SOS Logic 
Family with TTL input compatibility. 

The HCTS7266MS is supplied in a 14 lead Ceramic flatpack 
(K suffix) or a Ceramic Dual-In-Line Package (D suffix). 


Truth Tabie 


Pinouts 


14 PIN CERAMIC DUAL-IN-LINE 
MIL-STD-1835 CDIP2-T14, LEAD FINISH C 
TOP VIEW 



14 PIN CERAMIC FLAT PACK 
MIL-STD-1835 CDFP3-F14, LEAD FINISH C 
TOP VIEW 



NOTE: L = Logic Level Low, H = Logic level High 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 coo 
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Specifications HCTS7266MS 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage... 

. ...-0.5Vto+7.0V 

Thermal Impedance... 

0ja 

0jc 

Input Voltage Range, All Inputs.■ 

•0.5V to VCC +0.5V 

Weld Seal DIC. 

,.. 75°C/W 

16°C/W 

DC Input Current, Any One Input. 

.±10mA 

Weld Seal Flat Pack. 

,.. 64°C/W 

12°C/W 

DC Drain Current, Any One Output. 

.+25mA 

Power Dissipation per Package (PD) 



(All Voltage Reference to the VSS Terminal) 


ForTA = -55°Cto+100°C. 


.1W 

Storage Temperature Range (TSTG). 

.. -65°C to +150°C 

ForTA = +100°Cto-i-125°C. 

, .Derate Linearly at 13mW/°C 

Lead Temperature (Soldering lOsec). 

. +265°C 




Junction Temperature. 

. +175°C 




ESD Classification.. 





CAUTION: As with all semiconductors, stress listed under “Absolute Maximum Ratings"may be applied to devices (one at a time) without resulting in permanent 
damage. This is a stress rating only. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. The conditions listed 

1 under “Electrical Performance Characteristics" are the only conditions recommended for satisfactory device operation. 



Operating Conditions 

Supply Voltage. 

... 44.5V to +5.5V 

Input Low Voltage (VIL). 


.. O.OV to 0.8V 

Input Rise and Fall Times at 4.5V VCC (TR, TF) 

.500ns Max 

Input High Voltage (VIH). 


.VCC/2toVCC 

Operating Temperature Range (T^). 

.. -55°C to +125°C 




TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Quiescent Current 

ICC 

Delta ICC 

AlCC 

Output Current 
(Sink) 

lOL 

Output Current 
(Source) 

lOH 

Output Voltage Low 

VOL 

Output Voltage High 

VOH 

input Leakage 

Current 

IIN 

Noise Immunity 
Functional Test 

FN 


(NOTE 1) 
CONDITIONS 


VCC = 5.5V, 

VIN = VCC or GND 


VCC = 5.5V, 

VIN = VCC or GND 
1 Input = 2.4V 


VCC = 4.5V, VIH = 4.5V, 
VOUT = 0.4V, VIL = OV 
(Note 2) 


VCC = 4.5V, VIH = 4.5V, 
VOUT = VCC-0.4V, 

VIL = 0V (Note 2) 


VCC = 4.5V, VIH = 2.25V, 
IOL = 50pA, VIL = 0.8V 


VCC = 5.5V, VIH = 2.75V, 
IOL = 50^lA, VIL = 0.80V 


VCC = 4.5V, VIH = 2.25V, 
IOH = -50nA, VIL = 0.80V 


VCC = 5.5V, VIH = 2.75V, 
lOH = -50pA, VIL = 0.80V 


VCC = 5.5V, VIN = VCC or 
GND 


VCC = 4.5V, VIH = 2.25V, 
VIL = 0.80V (Note 3) 


GROUP 
A SUB¬ 
GROUPS 


2,3 


7, 8A, 8B 


TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55®C 


+25°C, +125°C, -55®C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C,+125°C,-55°C VCC 
- 0.1 


+25°C 


+125°C, -55°C 


+25°C, +125°C, -55°C 



1. All voltages referenced to device GND. 

2. Force/Measure functions may be Interchanged. 

3. For functional tests VO ^ 4.0V is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 
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Specifications HCTS7266MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP 

A SUB¬ 
GROUPS 

TEMPERATURE 

UMITS 

UNITS 


MAX 

Propagation Delay 
Input to Output 

TPHL 

VCC = 4.5V. VIH = 3.0V 
VILKOV 

9 

+25®C 

2 

20 

ns 

10,11 

+125°C,-55°C 

2 

22 

ns 

TPLH 

VCC = 4.5V, VIH = 3.0V 

VIL = 0V 

9 

+25®C 

2 

27 

ns 

10,11 

+125°C,-55°C 

2 

29 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Capacitance Power 
Dissipation 

CPD 

VCC = 5.0V, VIH = 5.0V, 

VIL = 0.0V,F=1MHz 

1 

+25°C 

Typical 20 

PF 


4 

+125^*0 

Typical 30 

PF 

Input Capacitance 

CIN 

VCC = 5.0V, VIH = 5.0V, 

VIL = 0.0V,F=:1MHz 

1 

+25°C 

- 

10 

pF 



1 

+125°C 

- 

10 

pF 

Output Transition 
Time 

TTHL 

TTLH 

VCC = 4.5V, VIH = 4.5V, 

VIL = 0.0V 

1 

+25“C 

1 

15 

ns 

1 

+125°C, -55°C 

1 

22 

ns 


NOTE: 


1. The parameters listed in Tabie 3 are controlled via design or process parameters. Min and Max Limits are guaranteed but not directly 
tested. These parameters are characterized upon initial design release and upon design changes which affect these characteristics. 


TABLE 4. DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 
CONDITIONS 

TEMP- 

200K RAD 
LIMITS 

PARAMETERS 

SYMBOL 

ERATURE 


MAX 

Quiescent Current 

ICC 

VCC = 5.5V, VIN = VCC or GND 

+25®C 

- 

|[[Q^ 

Delta ICC 

AlCC 

VCC = 5.5V, 

VIN = VCC or GND 

1 Inputs 2.4V 

+25®C 

■ 

3.2 

Output Current (Sink) 

lOL 

VCC = 4.5V, VIH = 4.5V, 

VOUT = 0.4V, VIL = 0V 

+25®C 

4.0 

■ 

Output Current 
(Source) 

lOH 

VCC = 4.5V, VIH = 4.5V. 

VOUT = VCC-0.4V, VIL = OV 

+25®C 

-4.0 

■ 

Output Voltage Low 

VOL 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, 

VIL = 0.8Vat200K RAD, 

VIL = 0.3V at 1M RAD, 

IOL=r50pA 

+25°C 

1 

0.1 

Output Voltage High 

VOH 

VCC = 4.5V and 5.5V, 

VIH = VCC/2, 

VIL=:0.8Vat200K RAD, 

VIL = 0.3Vat1MRAD, 

IOH = -50pA 

+25°C 

VCC 

-0.1 

1 

Input Leakage Current 

IIN 

VCC = 5.5V, VIN = VCC or GND 

+25°C 

- 

±5 




vcc 

- 0.1 


±5 


UNITS 

mA 

mA 


mA 


mA 


pA 




































































































































Specifications HCTS7266MS 


TABLE 4 . DC POST RADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Noise Immunity 
Functional Test 


Propagation Delay 
Input to Outputt 


Propagation Delay 
Input to Output 



(NOTES 1, 2) 
CONDITIONS 


FN VCC = 4.5V, VIH = 2.25V, 

VIL = 0.80V @200K RAD, 

VIL = 0.30V Q 1M RAD (Note 3) 


TPHL VCC = 4.5V, VIH = 3.0V, VIL = 0V +25°C 


TPLH VCC = 4.5V, VIH = 3.0V, VIL = OV +25°C 


200K RAD 
LIMITS 


1MRAD 

LIMITS 


ERATURE I MIN I MAX I MIN I MAX I UNITS 



1. All voltages referenced to device GND. 

2. AC measurements assume RL = 500Q, CL = 50pF, Input TR = TF = 3ns, VIL = GND, VIH = 3V. 

3. For functional tests VO ^ 4.0V Is recognized as a logic “1", and VO ^ 0.5V is recognized as a logic “0". 


TABLE 5. BURN-IN AND OPERATING LIFE TEST, DELTA PARAMETERS (+25^C) 



PARAMETER 

GROUP B 
SUBGROUP 

DELTA LIMIT 

ICC 

+3 

fiA 

lOUlOH 

-15 

-15% of 0 Hour 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Preburn-ln) 

100%/5004 

1,7,9 

Interim Test I (Postburn-ln) 

100%/5004 

1,7,9 

Interim Test n (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7,9, Deltas 

Interim Test ffl (Postbum-In) 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7, 9, Deltas 

Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 

Group A (Note 1) 

Sample/5005 

1,2,3,7, 8A, 8B, 9,10,11 

Group B 

Subgroup B-5 

Sample/5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample/5005 

1,7,9 

Group D 1 

Sampl6/5005 

1,2,3,7,8A, 8B, 9,10,11 


READ AND RECORD 


ICC, lOL/H 


ICC, lOL/H 


ICC, lOL/H 



1. Alternate Group A in accordance with method 5005 of MIL-STD-883 may be exercised. 
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Specifications HCTS 




CONFORMANCE 

GROUPS 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE RAD 


1.7.9 


POST RAD 


Table 4 


PRE RAD 


1,9 


POST RAD 


Table 4 (Note 1) 


NOTE: 

1. Except FN which will be performed 100% Go/No-Go. 


TABLE 8. STATIC AND DYNAMIC BURN-IN TEST CONNECTIONS 


1/2 VCC = 3V± 0.5V VCC = 6V±0.5V 


GROUND 


STATIC BURN-IN I TEST CONDITIONS (Note 1) 


3,4.10,11 1,2,5,6,7,8,9,12,13 


STATIC BURN-IN II TEST CONNECTIONS (Note 1) 


3,4,10.11 


DYNAMIC BURN-IN TEST CONNECTIONS (Note 2) 


NOTES: 

1. Each pin except VCC and GND will have a resistor of 10KO ± 5% for static burn-ln. 

2. Each pin except VCC and GND will have a resistor of 1 Kn ± 5% for dynamic burn-ln. 


OSCILLATOR 



1,5,8,12 


2, 6, 9,13 


TABLE 9. IRRADIATION TEST CONNECTIONS 


OPEN 


3,4,10,11 


VCC = 5V ± 0.5V 


1,2,5, 6, 8, 9,12,13,14 


NOTE: Each pin except VCC and GND will have a resistor of 47KO ± 5% for irradiation testing. 
Group E, Subgroup 2, sample size is 4 dice/wafer 0 failures. 
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HCTS7266MS 


AC Timing Diagrams AC Load Circuit 




GND 


0 
























Die Characteristics 

DIE DIMENSIONS: 

84x84 mils 
2.20 X 2.24mm 

METALLIZATION: 

Type: SiAl 

Metal Thickness: 11 kA ± 1 kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 13kA±2.6kA 

DIE ATTACH: 

Material: Silver Epoxy 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm2 

BOND PAD SIZE: 

100pm X 100pm 
4 x4mm 

Metallization Mask Layout 





















































































































































































































CD4000 MS Screening 


Wafer Lot Acceptance.(All Lots) Method 5007 (Includes SEM) 

Radiation Verification....(EachWafer) Method 1019, 4 SamplesA/Vafer, 0 Rejects 

Nondestructive Bond Pull. 100% Method 2023 

Internal Visual Inspection.100% Method 2010 

Temperature Cycling.100% Method 1010 Condition C (-65°C to +150°C) 

Constant Acceleration. 100% 

FIND Testing.100% 

External Visual Inspection. 100% 

Serialization. 100% 

Initial Electrical Test. 100% 

Static Burn-In 1.100% Method 1015, 24 Hours, +125°C Minimum 

Interim Electrical Test I.100% (Notel) 

Static Burn-In II.100% Method 1015,24 Hours, +125°C Minimum 

Interim Electrical Test II..100% (Note 1) 

Dynamic Burn-In..100% Method 1015,240 Hours, +125°C or Equivalent 

Interim Electrical Test III.100% (Note 1) 

Final Electrical Test.100% 

Fine and Gross Seal..100% Method 1014 

Radiographics. 100% Method 2012 (2 Views) 

External Visual.100% Method 2009 

Group A (All Tests) Method 5005 (Class S) 

Group B (Optional) Method 5005 (Class S) (Note 2) 

Group D (Optional)... Method 5005 (Class S) (Note 2) 

CSI and/or GSI (Optional)... (Note 2) 

Data Package Generation. (Note 3) 

NOTES: 


1. Failure from interim electrical tests I and II are combined for determining PDA (PDA = 5% for subgroups 1,7 and delta failures combined, 
PDA = 3% for subgroup 7 failures). Interim electrical tests III PDA (PDA = 5% for subgroups 1,7 and delta failures combined, PDA = 3 % 
for subgroup 7 failures. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data Package Contents: 

Cover Sheet (P.O. #, Customer #, Lot Data Code, Harris #, Lot #, Quantity. 

Certificate of Conformance (as found on shipper). 

Lot Serial Number Sheet (Good Unlt(s), Serial # and Lot #). 

Variables Data (All Read, Record and Delata Operations). 

Group A Attributes Data Summary. 

Wafer Lot Acceptance Report (Method 5007) to Include SEM photos. NOTE: SEM photos to Include % of step coverage. 

X-Ray Report and file(s), including parameter measurements. 

GAMMA Radiation Report with initial shipment of devices from the same wafer lot; Containing a cover page, Disposition, Rad Dose, 

Lot #, Test Package, Spec #(s). Test Equipment, etc. 

Irradiation Read and Record data will be on file at Harris. 
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SEMICONDUCT OR 


CD14538BMS 


December 1992 


CMOS Dual Precision 
Monostable Multivibrator 


Features 

• High-Voltage Typb (20V Rating) 

• Retriggerable/Resettable Capability 

• Trigger and Reset Propagation Delays Inde¬ 
pendent of RX, CX 

• Triggering From Leading or Trailing Edge 

• Q and Q Buffered Outputs Available 

• Separate Resets 

• Wide Range of Output-Pulse Widths 

• Schmitt-Trigger input Allows Unlimited Rise 
and Fall Times On +TR and -TR Inputs 

• 100% Tested For Maximum Quiescent Cur¬ 
rent at 20V 

• Maximum Input Current of In A at 1SV Over 
Full Package-Temperature Range: 

- 100nAat18Vand-i-25°C 

• Noise Margin (Full Package-Temperature 
Range): 

- IVatVDDsSV 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• SV, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Charac¬ 
teristics 

• Meets All Requirements of JEDEC Tentative 
Standards No. 13B, “Standard Specifica¬ 
tions for Description of “B” Series CMOS 
Device’s 

Applications 

• Pulse Delay and Timing 

• Pulse Shaping 


Description 

CD14538BMS dual precision monostable multivibrator provides stable retrigger- 
abie/resettable one-shot operation for any ftxed-voltage timing application. 

An external resistor (Rx) arxi an external capacitor (Cx) control the timing and 
accuracy for the drcuit Ad^ustm^t of Rx and Cx provides a wide range of out¬ 
put pulse widths from the Q arxl Q termirials. The time delay from trigger input to 
output transition (trigger propagation delay) and the time delay from reset input 
to output transition (reset propagation delay) are independent d Rx and Cx- Pre¬ 
cision control of output pulse widths is achieved through Rnear CMOS tech¬ 
niques. 

Leading-edge-triggering (+TR) and traifing-edge-triggerng (-TR) inputs are pro¬ 
vided for triggering from either edge d an input pulse. An unused +TR input 
should be tied to VSS. An unused -TR input should be tied to VDD. A RESET 
. (on low level) is provided for immediate termination d the output pulse or to pro- 
veni ou4xii puises when power is turned on. An unused RESET input should be 
tied to VDQ However, if an entire section d the CD14538BMS is not used, its 
inputs must be tied to either VDD or VSSl See Table 1. 

In normal operation the circuit retriggers (extends the output pulse one period) 
on the appli^tion d each new trigger pulse. For operation n the norvretrigger- 
able mode, Q Is connected to -TR when leading-edge triggering (+TR) is used 
or Q IS connected to +TR when traifing-edge triggering (-TR) is used. The time 
period (T) for this mult'ivbrator can be calculated by: T=RxCx- 

The minimum value of external resistance, Rx is 4KQ The minimum and maxi¬ 
mum values d external capacitance, Cx, are OpF and lOOpF, respectively. 

The CD14538BMS is interchangeable with type MC14538 and is similar to and 
pin-compatible with the CD4098B* and CD4538B**. 

• T = 0.5 RxCx for Cx ^ 10OOpF. 

* T = RxCxi Cx min = SOOOpF. 

The CD14538BMS is supplied in these 16-lead outline packages: 

Braze Seal DIP H4X 
Frit Seal DIP H1L 
Ceramic Flatpack H6W 


Pinout 


CD14538BMS 
TOP VIEW 


Cxi Li 
RxCx(i)[I 

RESET (1)|T 
+TR(1)|T 
-TR(1)|I 
Q1 U 
qT[ 7 
VsslI 


16|Vdd 

iHcxa 
23RxCx(2) 
?3|rESET(2) 
^ +TR (2) 

53 -TR (2) 

23 Q2 
TlS 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t a An 
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Specifications CD14538BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD 40.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55®C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) I 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 



Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD =: 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = OV, IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 14.95 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go^o Go test with limits applied to inputs 
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Specifications CD14538BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


UMITS 


PARAMETER 

SYMBOL 

CONDITIONS (Note 1.2) 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 
+TRor-TRtO.Qor5 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+25“C 


600 

ns 

TPLH1 


10,11 

+125®C, -55®C 


810 

ns 

Propagation D^lay 
ResettoQorQ 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


500 

ns 

TPLH2 


10,11 

+125°C,-55°C 


675 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 


200 

ns 


TTLH 


10,11 

+125°C, -55°C 


270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2 . -55°C and limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

1 LIMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

5 

pA 

+125''C 

- 

150 

fa 

VDD = 10V, VIN = VDD or GND 

1,2 

-55®C, +25°C 

- 

10 

pA 

+125®C 

- 

300 

pA 

mmigmi 

1,2 

-55®C, +25°C 

- 

10 

pA 

+125°C 

- 

600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125®C. 
-55°C 

- 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25‘’C.+125°C, 

-55®C 

• 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25"C,+125°C, 

-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C,+125°C. 

-55‘’C 

9.95 


■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125®C 

0.36 


mA 

-55°C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 


mA 

-55°C 

1.6 


mA 

Output Current (Sink) 

IOL15 

VDD = 15 V, VOUT= 1.5 V 

1,2 

+125°C 

mm 


mA 

-55°C 

mm 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 

-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 

-55°C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 


-0.9 

mA 

-55°C 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1,2 

+125°C 



mA 

-55°C 


-4.2 

mA 

Input Voltage Low 

VIL1 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25'^, +125°C, 
-55®C 


3 

■ 











































































































































































Specifications CD14538BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

Input Voltage High 

VIH 

Propagation Del^ +TR 
OR -TR to Q or Q 

TPHL1 

TPLH1 

Propagation Delay Reset 
to Q or Q 

TPHL2 

TPLH2 

Transition Time 

TTHL 

TTLH 

Outpin Pulse Width 

QorQ 

Cx =.002nF, Rx=100K 

TW 

Output Pulse Width 

Cx = 0.1nF 

Rx=100K 

TW 

Output Pulse Width 
Cx=10pF 

Rx = 100K 

TW 

Minimum Retrigger Time 

TRR 

Minimum Input Pulse 
Width 

+TR, -TR, or Reset 

TW 

Input Capacitance 

CIN 


CONDITIONS 


VDD = 10V, VOH > 9V, VOL < 
IV 


TEMPERATURE 




VDD = 10V 
VDD = 15V 
VDD = 5V 
VDD = 10V 
VDD = 15V 
VDD = 5V 
VDD = 10V 
VDD = 15V 
VDD = 5V 
VDD = 10V 
VDD = 15V 
Any Input 


1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


VDD = 20V, VIN = VDD or GND 


ns 


ns 


ns 


ns 


ns 


ns 


ps 


ps 


ps 


ms 


ms 


ms 


s 


s 


s 


ns 


ns 


ns 


ns 


ns 


ns 


PF 



PARAMETER 

SYMBOL 

Supply Current 

IDD 

N Threshold Voltage 

VNTH 

N Threshold Voltage 

Delta 

AVNTH 

P Threshold Voltage 

VPTH 

P Threshold Voltage 

Delta 

AVPTH 

Functional 

F 


VSS = OV, IDD = lOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 



VOH> VOL< 
VDD/2 VDD/2 
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Specifications CD14538BMS 




TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


LIMITS 


PARAMETER 


CONDITIONS 


Propagation Delay Time TPHL VDD = 5V 
TPLH 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


NOTES 





TEMPERATURE MIN 


+25°C 



3. See Table 2 for +25°C limit. 

4. Road and Record 


MAX 

UNITS 

1.35 X 
+25°C 
Limit 

ns 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25^0 



PARAMETER SYMBOL 


Supply Current - MSI-2 | IDD 


Output Current (Sink) I IOL5 


Output Current (Source) I IOH5A 


DELTA LIMIT 


±1.0pA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


Group D 


MIL-STD-883 

UPTU/>n 


100%5004 


100%5004 


100%5004 


100%5004 


100%5004 


100% 5004 


100%5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


vinwur M oUDUnUUKS* 


1,7,9 


1.7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B, 10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas 


1,7,9 


1,2,3,8A, 8B,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,23 


NOTE: 1. 5% ParameterIc, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OSCILLATOR 


Static Burn-Ini 6,7,9,10 1,3-5,8,11-13, 2,14,16 


Static Burn-In 2 6,7, 9,10 

(Note 1) 


Dynamic Bum- 
In (Notel) 


1,8,15 2-5,11-13,14, 

16 


1,4,8,12,15 2,14,16 
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Specifications CD14538BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS (Continued) 


FUNCTION 

OPEN 

GROUND 

VDD 

Irradiation 
(Note 2) 

2,6,7,9,10,14 

1,8,15 

3-5,11-13,16 



NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 diceAvafer, 0 failures, VDD 
= 10V ± 0.5V 

TABLE 9. FUNCTIONAL TERMINAL CONNECTIONS 



VDD TO TERM# 

FUNCTION 

MON01 

MON02 

Leadir>g-Edg 0 Trigger/ 
Retriggerable 

3,5 

11,13 

Leading-Edge Trigger/ 
Non-Retriggerable 

3 

13 

Trailing-Edge Trigger/ 
Retriggerable 

3 

13 

TrailIng-Edge Trigger/ 

3 

13 


1 VSSTOTERM# 

INPUT PULSE TO TERM # 

OTHER CONNECTIONS 

1 MON01 1 

1 MON02 1 

1 MON01 

1 MON02 1 

1 MON01 1 

1 MON02 


Non-Retriggerable 


NOTE: 

1. A triggerable one-shot multivibrator has an output pulse width 
which is extended one full time period (T) after application of 
the last trigger puise. 

2. A non-triggerable one-shot multivibrator has a time period (T) 
referenced from the application of the first trigger pulse. 



INPUT PULSE TRAIN 


jmrL 


RETRIGGERABLE MODE PULSE 
WIDTH (-i-TR MODE) 


NON-RETRIGGERABLE MODE 
PULSE WIDTH (•►TR MODE) 


Power-Down Mode 

During a rapid power-down condition, as would occur with a 
power-supply short circuit or with a poorly filtered power sup¬ 
ply, the energy stored in Cx could discharge into Pin 2 or 14. 
To avoid possible device damage in this mode, when Cx is ^ 
0.5 microfarad, a protection diode with a 1-ampere or higher 
rating (1N5395 or equivalent) and a separate ground return 
for Cx should be provided as shown In Figure 1. 

An alternate protection method is shown In Figure 2, where 
a 51-ohm current-limiting resistor is inserted in series with 
Cx- Note that a small pulse width decrease will occur how¬ 
ever, and Rx must be appropriately increases to obtain the 
originally desired pulse width. 


IN5395 

OR 

EQUIVALENT 


CxTp 1(15) 8 

^0.5^fd - -1 

^ ^SS l__J ''ss 

FIGURE 1. RAPID POWER-DOWN PROTECTION CIRCUIT 

Vdd 


Rx^ 

2(14) 

51 OHMS > 


-f 1 

Cx 

1(15) 



FIGURE 2. ALTERNATE RAPID POWER-DOWN PROTECTION 
CIRCUIT 
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Typical Performance Characteristics (Continued) 


DRAIN-TX>SOURCE VOLTAGE (VDS) 00 
-15 -10 


AMBIENT TEMPERATURE Oa) » 42^0 
-GATC-TOSOUR^ VOLTAGe'(VGS) «-6V 

I I I 




FIGURE 6. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT ipiPERATURE (Ta) > 42^0 

GATE-TOSOURCE VOLTAGE QJGS )«-SV 

I I I 




FIGURE 7. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENTTEMPERATURE (Ta) » 425°C 


AMBIENT TEMPERATURE (Ta) = +25°C 


P 

^ 400 


SUPPLY VOLTAGE (VDD)« 5V 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) pF 

FIGURES. TYPICALPROPAGATTONDELAYnMEASAFUNgX)N 
OF LOAD CAPACITANCE (+TR OR -TR TO Q OR Q) 

- 1 -1-1-1--r— 

AMBIENT TEMPERATURE (Ta) » 425<’C 


SUPPLY VOLTAGE Q/DD) = 5V ^ 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 10. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


SUPPLY VOLTAGE (VDD) a 5V I 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) pF 

FIGURE 9. TYPICAL PROPAGATION DELAY TIME AS A FUNC^ 
TION OF LOAD CAPACITANCE (RESET TO Q OR Q) 



■■ 

n 

■■■ 

■waa 


■■■ 



HR 

aim 





3 4 6 8 10 12 14 IS 18 20 

Q. VDD SUPPLY VOLTAGE (VOLTS) 

FIGURE 11. TYPICAL PULSE-WIDTH VARIATION AS A 
FUNCTION OF SUPPLY VOLTAGE 


I 
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SEMICONDUCTOR 


CD4000BMS, CD4001BMS 
CD4002BMS, CD4025BMS 


December 1992 


CMOS NOR Gate 


Features 

• High-Voltage lypes (20V Rating) 

• Propagation Delay Time s eOns (typ.) at CL a 50pF, 
VDDalOV 

• Buffered Inputs and Outputs 

• Standard Symmetrical Output Characteristics 

• 100% Tested for Maximum Quiescent Current at 20V 

• SV, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age-Temperature Range; 10OnA at 18V and +25^C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Stan¬ 
dards No. 13B, “Standard Specifications for Descrip¬ 
tion of “B“ Series CMOS Device’s 

Description 

CD4000BMS - Dual 3 Plus Inverter 
CD4001BMS - Quad 2 Input 
CD4002BMS - Dual 4 Input 
CD4025BMS - Triple 3 Input 

CD4000BMS. CD4001BMS, CD4002BMS, and 
CD4025BMS NOR gates provide the system designer with 
direct implementation of the NOR function and supplement 
the existing family of CMOS gates. All inputs and outputs are 
buffered. 

The CD4000BMS. CD4001BMS, CD4002BMS and the 
CD4025BMS is supplied in these 14 lead outline packages: 


Pinouts 



CD4000B 

CD4001B 

CD4002B 

CD4025B 

Braze Seal DIP 

H4X 

H4Q 

H4Q 

H4Q 

Frit Seal DIP 

H1B 

H1B 

H1B 

H1B 

Ceramic Flatpack 

H3W 

H3W 

H3W 

H3W 


CD4000BMS 
TOP VIEW 


NC [1 
NC [2 

aE 

bE 

c E 

HamTc E 

vss E 


14l VDD 

in F 
iH E 

13 D 

iSKaD + E + F 

H La'G 
3 G 

J NC a NO CONNECTION 


CD4001BMS 
TOP VIEW 


ALL 

B E 

j-7mE 

KaCTO E 

cE 

D E 
vss E 


14j VDD 

iH H 
iH Q 

l3 MaGTH 

io] Lair? 

i]F 

He 


NC a NO CONNECTION 


CD4002BMS 
TOP VIEW 


f+BTC + D ll 

aE 

B E 

cE 

dE 

NC E 

vss E 


m NC 

j NC a NO CONNECTION 


CD4025BMS 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 e >1 n 


NC a NO CONNECTION 


File Number 3289 


LOGIC 









CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS 


Functional Diagrams 



CD4002BMS CD4025BMS 











Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD)..-0.5V to +20V Thermal Resistance , 

(Voltage Referenced to VSS Terminals) Ceramic DIP and F 

Input Voltage Range, All Inputs.-0.5V to VDD+0.5V Flatpack Package , 

DC Input Current, Any One Input.±10mA Maximum Package P( 

Operating Temperature Range...-55°C to +125°C For TA = -55°C to -f 

Package Types D, F, K, H For TA = +100°C to 

Storage Temperature Range (TSTG)...-65°C to +150°C 

Lead Temperature (During Soldering).+265°C Device Dissipation pe 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for For TA = Full Packs 
lOsMaxinujm Junction Temperature 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage 


Input Leakage 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


GROUP A 
SUBGROUPS 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) I IOH5A IVDD = 5V, VOUT=: 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT= 13.5V 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT =: 1.5V 


N Threshold Voltage 


P Threshold Voltage 



VNTH VDD = 10V, ISS = -10^lA 


VPTH VSS = OV, IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5 V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs 


is 0.050V max. 
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Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

UMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 

9 

+25<C 

, - 

250 

ns 

10,11 

+125°C, -55°C 

- 

338 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 


200 

ns 

10,11 

+125°C, -55°C 

- ■ 

270 

ns 


NOTES: 

1. CL = 50pF. RL = 200K. Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


0.25 

pA 

+125°C 


7.5 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


0.5 

pA 

+125°C 


1.5 

fa 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 



pA 

+125®C 


3.0 

pA 

Output Voltage 

VOL 

VDD=:5V, No Load 

1,2 

+25°C, +125°C, 
-55®C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD =: 10V, No Load 

1,2 

+25°C. +125‘’C, 
-55“C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25®C, +125®C, 
-55®C 

4.95 

■ 

■ 

Output Voltage 

VOH 

VDD 10V, No Load 

1,2 

+25®C. +125'’C, 
-55»C 

9.95 

■ 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 

• 

mA 

-55“C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125®C 


- 

mA 

-55°C 

IteJ 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT* 1.5V 

1,2 

+125°C 

wm 

- 

mA 

-SS'C 

4.2 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT=: 4.6V 

1,2 

+125°C 


-0.36 

mA 

-55°C 


-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 

-55°C 



mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125®C 


-0.9 

mA 

-SS'C 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =r15V,VOUT= 13.5V 

1,2 

+125°C 



mA 

-55°C 


wsm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < 
IV 

1,2 

+25°C, +125“C, 
-55®C 

■ 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < 
IV 

1,2 

+25°C,+125°C, 
-55®C 

■ 

- 

■ 

Propagation Delay 

TPHL 

TPLH 

VDD = 10V 

1,2,3 

+25°C 


120 

ns 

VDD = 15V 

1,2,3 

+25°C 


90 

ns 















































































































































































Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 



CONDITIONS 


VDD = 10V 


VDD = 15V 


Any Input 



TEMPERATURE 


+25°C 


+25°C 


+25°C 



PARAMETER 


Transition Time 


Input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 



Propagation Delay Time 


SYMBOL CONDITIONS 


IDD VDD = 20V, VIN = VDDorGND 


VNTH VDD = 10V, ISS = -1 OpA 


AVNTH VDD = 10V, ISS = -1 OpA 


VPTH VSS = OV, IDD = lOpA 


AVPTH VSS = 0V,IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER 


DELTA LIMIT 


Supply Current - SSI 

IDD 

±0.1 pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


MIL-STD-883 

METHOD 


100% 5004 


100% 5004 


100% 5004 


100%5004 


100% 5004 


100%5004 


100% 5004 


Sample 5005 


GROUP A SUBGROUPS 


1.7,9 


1,7,9 


1.7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A, 8B, 10,11 


1,2,3,7, 8A, 8B, 9,10,11 


READ AND RECORD 


IDD, IOL5 


IDD, IOL5 


IDD, IOL5 
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Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS 


CONFORMANCE GROUP 


Subgroup B-5 


Subgroup B-6 


Group D 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


MIL-STD-883 

METHOD 


Sample 5005 


Sample 5005 


Sample 5005 


READ AND RECORD 


GROUP A SUBGROUPS 


1,2,3. 7 , 8A, 8B, 9,10.11, Deltas Subgroups 1.2,3, 9,10,11 


1,7,9 


1,2.3,8A, 8B. 9 Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 





Static Bum-In 1 
Note 1 


Static Bum-In 2 
Note 1 


Dynamic Burn- 
In Note 1 


Irradiation 

Note 2 


CONFORMANCE GROUPS 


Group E Subgroup 2 


PART NUMBER CD4000BMS 


MIL-STO-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


5005 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




OSCILLATOR 


50kHz 25kHz 



PART NUMBER CD4001BMS 


Static Bum-In 1 
Note 1 


Static Bum-In 2 
Note 1 


Dynamic Burn- 
In Note 1 


Irradiation 
Note 2 


PART NUMBER CD4002BMS 


Static Bum-In 1 
Note 1 


Static Bum-In 2 
Note 1 


Dynamic Burn- 
In Note 1 


Irradiation 
Note 2 


PART NUMBER CD4025BMS 


Static Bum-In 1 
Note 1 


Static Bum-In 2 
Note 1 


Dynamic Burn- 
In Note 1 


Irradiation 
Note 2 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 
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Specifications CD4000BMS, CD4001BMS, CD4002BMS, CD4025BMS 


Schematic and Logic Diagrams 



^® 


CD4000BMS 



2 ( 12 ) 

3(11) 

4(10) 

5(9) 
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Typical Performance Characteristics (Continued) 

I AMBIENT TEMPERATURE rr4)»-»25°C I I I I I 


AMBIENT TEMPERATURE (Tg) a +25^C 


SUPPLY VOLTAGE (VDD) > 5V 


5 150“ SUPPLY VOLTAGE (VDD) * 5V - 

o. 

uj -S' 

^ 2 , 125 -- 

JO. 100 - 










03 


n 

""15V " 

1 

□ 

□ 


0 20 40 60 80 1 00 

LOAD CAPAaTANCE (CL) (pF) 
FIGURE 7. TYPICAL TRANSITION TIME V8 LOAD 
CAPACITANCE 


10 20 30 40 50 60 70 80 90 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DELAY TIME vs LOAD 
CAPACITANCE 



_ 65-73 ^ 

7l.65l-l.B54r 


CD4002BMS 


( 1 . 676 - 1 . 879 ) 

CD4025BMS 


Dimensions in parentheses are in millimeters and are derived from the basic inch dimensions as indicatod. Grid graduations are in mils (10"® inch) 
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SEMICONDUCTOR 


CD4006BMS 


December 1992 


Features 

• High-Voltage Type (20V Rating) 

• Fully Static Operation 

• Shifting Rates Up to 12MHz at 10V (typ) 

• Permanent Register Storage with Clock Line High or 
Low - No Information Recirculation Required 

• 100% Tested for Quiescent Current at 20V 

• Standardized, Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age-Temperature Range; lOOnA at 18V and •l•25°C 

• Noise Margin (Full Package-Temperature Range): 

- IVatVDDsSV 

- 2VatVDDs10V 

- 2.5V at VDD = 15V 

• Meets All Requirements of JEDEC Tentative Stan¬ 
dards No. 13B, “Standard Specifications for Descrip¬ 
tion of “B” Series CMOS Devices” 

Applications 

• Serial Shift Registers 

• Frequency Division 

• Time Delay Circuits 

Description 

CD4CX)6BMS types are composed of 4 separate shift register 
sections: two sections of four stages and two sections of five 
stages with an output tap at the fourth stage. Each section has 
an independent single-rail data path. 

A common clock signal Is used for all stages. Data are shifted 
to the next stages on negative-going transitions of the clock. 
Through appropriate connections of inputs and outputs, multi¬ 
ple register sections of 4, 5, 8, and 9 stages or single register 
sections of 10,12,13,14,16,17 and 18 stages can be Imple¬ 
mented using one CD4006BMS package. Longer shift register 
sections can be assembled by using more than one 
CD4006BMS. 

To facilitate cascading stages when clock rise and fail times are 
slow, an optional output (D1 + 4’) that is delayed one-half clock- 
cycle, is provided (see Truth Table for Output from Term. 2). 

The CD4006BMS is supplied in these 14 lead outline pack¬ 
ages: 

Braze Seal DIP H4Q 
Frit Seal DIP H6D 
Ceramic Flatpack H4F 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


CMOS 18-Stage Static Register 



File Number 3290 














Specifications CD4006BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package. 70°C/W 

DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG)...-65®C to +150°C 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D. F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.100mW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

Input Leakage Current 

IIL 

Input Leakage Current 

IIH 

Output Voltage 

VOL15 

Output Voltage 

VOH15 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

N Threshold Voltage 

VNTH 

P Threshold Voltage 

VPTH 

Functional 

F 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOH15 |VDD=15V,NoLoad(Note3) 


VDD=:5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


GROUP A 
SUBGROUPS 




VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125''C,-55°C 14.95 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 3.5 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


MAX UNITS 


VOH> VOL< 
VDD/2 VDD/2 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs 


7-659 


LOGIC 
















































































































































































Specifications CD4006BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

400 

ns 

10,11 

+125°C, -55°C 

- 

540 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 

10,11 

+125®C, -55°C 

- 

270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 6V 

9 

+25°C 

2.5 

- 

MHz 

VIN = VDD or GND 

10,11 

+125°C, -55°C 

1.85 

- 

MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. 55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD=:5V,VIN = VDD or GND 

1,2 

-55°C,+25°C 

- 

5 

pA 





+125°C 


150 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C,+25®C 


10 

pA 





+125°C 


300 

pA 



VDD = 15V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


10 

pA 





+125°C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25®C, +125°C, 
-55°C 


50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25“C. +125®C, 
■55°C 


50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125®C, 
-55°C 

4.95 

• 

V 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125‘’C, 
-SS^C 

9.95 

- 

m 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

flEsm 





-55®C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT=: 0.5V 

1,2 

+125'’C 

0.9 

- 

mA 





-55®C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1,2 

+125°C 

wm 

- 

mA 





-55®C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 





-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125®C 


-1.15 

mA 





-55°C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V,VOUT = 9.5 V 

1,2 

+125°C 


-0.9 

mA 





-55°C 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1,2 

+125°C 


-2.4 

mA 





-55°C 


mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL< IV 

1,2 

+25°C. +125°C, 
-55°C 


3 

V 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- 

m 






















































































































































































Specifications CD4006BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL 

VDD = 10V 

1,2,3 

+25°C 

- 

200 

ns 


TPLH 

VDD=:15V 

1.2.3 

+25°C 

- 

160 

ns 

Transition Time 

TTHL 

VDD = 10V 

1.2,3 

+25°C 

- 

100 

ns 


TTLH 

VDD=:15V 

1.2,3 

+25°C 

- 

80 

ns 

Maximum Clock Input 

FCL 

VDD = 10V 

1.2,3 

+25°C 

5 

- 

MHz 

Frequency 


VDD = 15V 

1,2,3 

+25°C 

7 

- 

MHz 

Minimum Data Setup 

TS 

VDD = 5V 

1,2,3 

+25°C 

- 

100 

ns 

Time 


VDD = 10V 

1,2,3 

+25°C 

- 

50 

ns 



VDD = 15V 

1,2,3 

+25°C 

- 

40 

ns 

Minimum Clock Pulse 

TW 

VDD = 5V 

1,2,3 

+25°C 


180 

ns 

Width 


VDD = 10V 

1,2,3 

+25°C 

- 

80 

ns 



VDD = 15V 

1.2,3 

+25°C 

- 

50 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Tabie 3 are controlied via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K. Input TR. TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V. ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVPTH 

VSS = 0V, IDD=10pA 

1,4 

+25°C 

- 

±1 

V 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3. 4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25®C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

il.OpA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 
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Specifications CD4006BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 



TABLE 6. APPUCABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7, 9, Deltas 


100% 5004 2,3,8A,8B, 10,11 


Sample 5005 1,2,3,7,8A,8B,9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7,9 


Sample 5005 | 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 
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SEMICONDUCTOR 


CD4007UBMS 


December 1992 


CMOS Dual Complementary Pair Plus Inverter 


Features 

• High-Voltage Type (20V Rating) 

• Standardized Symmetrical Output Characteristics 

• Medium Speed Operation 

- tPHL,tPLHs30ns(typ)at10V 

• 100% Tested for Maximum Quiescent Current at 20V 

• Meets All Requirements of JEDEC Tentative Stan¬ 
dards No. 13B, “Standard Specifications for Descrip¬ 
tion of “B” Series CMOS Devices” 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age-Temperature Range; 10OnA at 18V and +25°C 

Applications 

• Extremely High-Input Impedance Amplifiers 

• Shapers 

• Inverters 

• Threshold Detector 

• Linear Amplifiers 

• Crystal Oscillators 

Description 

CD4007BMS types are comprised of three n-channei and 
three p-channel enhancement-type MOS transistors. The 
transistor elements are accessible through the package ter¬ 
minals to provide a convenient means for construpting the 
various typical circuits as shown in Figure 2. 

More complex functions are possible using multiple pack¬ 
ages. Numbers shown in parentheses indicate terminals that 
are connected together to form the various configurations 
listed. 

The CD4007BMS is supplied in these 14 lead outline pack¬ 
ages: 

Braze Seal DIP H4Q 
Frit Seal DIP H1B 
Ceramic Flatpack H3W 


Pinout 


CD4007UBMS 
TOP VIEW 


02 (P) DRAIN 
Q2(P) SOURCE [2 


02 (N) SOURCE Li. 
02 (N) DRAIN [5 


ySS,01,02,03(N) I 
r SUBSTRATES 01 (N) 
SOURCE 


14lVDD,01,02,03(P) 

SUBSTRATES, 01(P) DRAIN 
ji] 01 (P) SOURCE 

iH 03 (N) DRAIN. 03 (P) SOURCE 

Ij] 03 (P) DRAIN 


9J 03 (N) SOURCE 
I] 01 (N) DRAIN 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 3291 






Specifications CD4007UBMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance . 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package. 70°C/W 20°C/W 

DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 

Operating Temperature Range.-55°C to +125°C For T^ = -55®C to +100°C (Package Type D, F, K)..500mW 

Package Types D, F, K, H For T>^ = +100°C to +125°C (Package Type D, F, K).Derate 

Storage Temperature Range (TSTG) .-65°C to +150°C Linearity at 12mW/°C to 200mW 

Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.100mW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For T;^ = Fuil Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT =* 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) | IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD=10V,ISS = -10^lA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


GROUP A 
SUBGROUPS 


Output Current (Sink) 


Output Current (Sink) 


N Threshold Voltage 


P Threshold Voltage 



VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to inputs 
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Specifications CD4007UBMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

PARAMETER SYMBOL CONDITIONS (NOTE 1,2) SUBGROUPS TEMPERATURE 


TPHL VDD = 5V,VIN = VDDorGND \ 9 | +25°C 

TPLH 


Propagation Delay 


Transition Time 


TTHL VDD = 5V,VIN = VDDorGND ) 9 

TTLH 


10,11 +125°C,-55°C 


+25°C 


10,11 I +125°C,-55°C 


LIMITS 

MIN I MAX UNITS 


110 ns 


149 ns 


1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. 55°C and +125°C limits guaranteed, 100% testing being implemented. 


PARAMETER SYMBOL CONDITIONS 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


NOTES 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

input Voltage Low 

VIL 

input Voltage High 

VIH 


IDD VDD = 5V, VIN = VDD or GND 1,2 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND “ 


VOL VDD = 5V. No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V,VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 


VIL VDD = 10V, VOH > 9V, VOL < IV 


VIH VDD = 10V, VOH > 9V, VOL < IV 


TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 
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Specifications CD4007UBMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


CONDITIONS 


TPHL |VDD=:10V 
TPLH 


TTHL |VDD = 10V 
TTLH 


VDD=:15V 


Any Input 


TEMPERATURE MIN 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


PARAMETER 


Propagation Delay 


Transition Time 


input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlied via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 



UMITS 


MAX 


60 


50 


100 


80 


15.0 



PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VNTH VDD = 10V, ISS = -1 OpA 


AVNTH VDD = 10V, ISS = -1 OpA 


VPTH VSS = OV, IDD = lOpA 


AVPTH VSS = OV, IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


TPHL VDD = 5V 
TPLH 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS+25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - SSI 

IDD 

±0.1 pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


MIL-STD-883 

METHOD 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


Sample 5005 


GROUP A SUBGROUPS 


1,7,9 


1.7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2, 3,8A, 8B, 10,11 


1,2,3,7, 8A, 8B,9,10,11 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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CONFORMANCE GROUP 


TABLE 6. APPUCABLE SUBGROUPS (Continued) 


MIL-STD-883 

METHOD 


READ AND RECORD 


Group B 

Subgroup B-5 


Subgroup B-6 


METHOD GROUP A SUBGROUPS 


Sample 5005 I 1 , 2 , 3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9.10,11 


Sample 5005 1,7,9 


Sample 5005 | 1,2,3,8A, 8B, 9 Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ±5%, VDD = 18V ±0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, VDD 
=:10V±0.5V 
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CD4007UBMS 


FIGURE 1. DETAILED SCHEMATIC DIAGRAM OF CD4007UBMS SHOWING INPUT, OUTPUT, AND PARASITIC DIODES 

Logic Circuits 


(14,2.11); (8,13); ^S-TSo-l? 
(1.5); (7,4,8) 

a) TRIPLE INVERTERS 




(13,2); (1,11); 

(12, 5.8); (7,4,8) 

b)3-INPUTNOR GATE 


(1,12,13); (2,14.11); 

(4.8); (5,8) 

c) 3-INPUT N AND GATE 




#ALL P- UNIT SUBSTRATES r—I 
ARE CONNECTED TO Vqo i 


ALL N- UNIT SUBSTRATES ^ ^SS 
ARE CONNECTED TO Vss 


> — 4 — -o OUT 

A:E is 2SJI(VDD) = C + AB 
*—t OUT(VSS)aCA + CB 

-=• Vss 

(13.12.5); (4, 8,8); 

(14,2); (1,11) 


d) TREE (RELAY) LOGIC 


VDD (OPTIONAL VDD PULL-UP) 





(6,3,10);(8,5,12); 
(11,14); (7.4.8) 



(6,3,10); (13,1,12); 
(14,2,11); (7,8) 

-t>- 


(OPTIONAL VSS PULL-DOWN) 


e) HIGH SINK-CURRENT DRIVER 
VDD 


f) HIGH SOURCE-CURRENT DRIVER 



(6,3.10); (14,2.11); 
(7,4,8); (13,8,1,5,12) 





(1,5,12); (2,8); 
(11,4); (8,13,10); 
(6.3) 


9) HIGH SINK - AND SOURCE-CURRENT DRIVER 


h) DUAL BI-DIRECTIONAL TRANSMISSION GATING 
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Typical Performance Characteristics (Continued) 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


AMBIENT TEMPERATURE (Ta) > 42S^C 

GATC-TO-SOUR^ VOLTAGe'(VGS) - -6V 

_ ^^^ _ 







-10V 





y 


-15V 

_ ^ 











FIGURE 9. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATUpE (Ta) a +25<’C 

. QATE-TI>SOURCE VOLTAGE (VGS)x^ 



FIGURE 10. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


SUPPLY VOLTAGE 
. (VDD)»15V - 


,TAa125®Cj 

I I. 



INPUT VOLTAGE (VI) (V) 


FIGURE 11. TYPICAL VOLTAGE-TRANSFER CHARACTERIS¬ 
TICS AS A FUNCTION OF TEMPERATURE 




LOAD CAPACITANCE (CL) (pF) 


FIGURE 12. TYPICAL PROPAGATION DELAY TIME V8 LOAD 
CAPACITANCE 


AMBIENT TEMPERATURE (Ta) x 425”C 


till 

SUPPLY VOLTAGE (VDD) x 5V ^ 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 13. TYPICAL TRANSISTION TIME vs LOAD 
CAPACITANCE 




2 4 68 2 4 68 2 4 68 2 4 68 2 468 2 4 68 

10 * 10 * 10 ^ 10 ® 10 ® 10 ^ 

INPUT FREQUENCY (fl) (Hz) 

FIGURE 14. TYPICAL DISSIPATION vs FREQUENCY 
CHARACTERISTICS 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 
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Chip Dimension and Pad Layout 











SEMICONDUCTOR 


CD4008BMS 


December1992 


Features 

• High-Voltage Type (20V Rating) 

• 4 Sum Outputs Plus Parallel Look-ahead Carry-Output 

• High-Speed Operation - Sum In-To-Sum Out, 160ns 
Typ; Carry In-To-Carry Out, Sns Typ. At VDD s 10V, 
CL=50pF 

• Standardized Symmetrical Output Characteristics 

• 100% Tested For Quiescent Current At 20V 

• Maximum Input Current of l^a at 18V Over Full Pack¬ 
age-Temperature Range; 

- 100nAat18Vand25°C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 

Series CMOS Devices” 

Applications 

• Binary Addition/Arithmetic Units 

Description 

CD4008BMS types consist of four full adder stages with fast 
look ahead carry provision from stage to stage. Circuitry is 
included to provide a fast “parallel-carry-ouf but to permit 
high-speed operation in arithmetic sections using several 
CD4008BMS’s. 

CD4008BMS inputs include the four sets of bits to be added, 
A1 to A4 and B1 to B4, in addition to the “Carry In” bit from a 
previous section. CD4008BMS outputs include the four sum 
bits, SI to S4. In addition to the high speed “parallel-carry- 
out” which may be utilized at a succeeding CD4008BMS 
section. 

The CD4008BMS is supplied in these 16-iead outline pack¬ 
ages: 

Braze Seal DIP H4T 
Frit Seal DIP H1F 
Ceramic Flatpack H6W 


CMOS 4-Bit Full Adder With 
Parallel Carry Out 


I Pinout 



CD4008BMS 



TOP VIEW 


M |T 


16| VDD 

B3 [? 


i1Ib4 

A3 [T 


53 CO 

B2 |T 



A2 [? 


12 ] S3 

B1 [? 


i3s2 

A1 [7 


i^si 

VSS [? 


3C1 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 . 
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Specifications CD4008BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-O.SV to +20V Thermal Resistance. Oja 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 20®C/W 

Input Voltage Range, All Inputs...-0.5V to VDD +0.5V Flatpack Package. 70°C/W 20°C/W 

DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Ternperature Range....-55®C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150®C 


For TA = -55®C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output li’ansistor.lOOmW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.. +175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


Input Leakage Current 

ilH 

VIN = VDD or GND VDD = 20 



VDD = 18V 

Output Voltage 

VOL15 

VDD = 15V, No Load 

Output Voltage 

VOH15 

VDD = 15V, No Load (Note 3) 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT=:0.5V 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

Output Current (Source) 

IOH5A 

VDD =:5V,VOUT = 4.6V 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

Output Current (Source) 

IOH15 

VDD= 15V, VOUT= 13.5V 

N Threshold Voltage 

VNTH 

VDD=10V,ISS = -10pA 

P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

Functional 

F 

VDD = 2.8V, VIN = VDD or GND 



VDD = 20V, VIN = VDD or GND 



VDD = 18V, VIN = VDD or GND 



VDD = 3V, VIN = VDD or GND 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 



LIMITS 

MIN I MAX UNITS 


10 


1000 


10 


TEMPERATURE 


+25°C 


+125°C 


-55®C 


+25®C -100 


+125°C -1000 


-55°C -100 


+25°C 


+125®C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 14.95 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25®C 


+25°C 


+25°C 


+25®C 


+25°C 


+25°C 


+125°C 


C 


+25°C, +125°C, -55®C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 11 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
Implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs 


VOH> VOL< 
VDD/2 VDD/2 
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Specifications CD4008BMS 


PARAMETER 

SYMBOL 

Propagation Delay 

Sum In to Sum Out 

TPHL1 

TPLH1 

Propagation Delay 

Carry In To Cum Out 

TPHL2 

TPLH2 

Propagation Delay 

Sum In To Carry Out 

TPHL3 

TPLH3 

Propagation Delay 

Carry In To 

Carry Out 

TPHL4 

TPLH4 

Transition Time 

TTHL 

TTLH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 



1. CL = 50pF, RL = 200K, Input TR. TF < 20ns. 

2. -55°C and +125°C limits guciranteed, 100% testing being implemented, 


PARAMETER 


Supply Current 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL CONDITIONS 


IDD VDD = 5V. VIN = VDD or GND 
VDD = lOV, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, No Load 


VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 
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Specifications CD4008BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 

-0.9 

mA 

-55°C 

- 

-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1,2 

+125°C 

- 

Bi 

mA 

-55®C 

- 

-42 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- - 

■ 

Propagation Delay Sum 

In To Sum Out 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


320 

ns 

VDD = 15V 

1,2,3 

+25°C 


230 

ns 

Propagation Delay Carry 
In To Sum Out 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 


310 

ns 

VDD = 15V 

1,2,3 

+25°C 


230 

ns 

Propagation Delay Sum 

In To Carry Out 

TPLH3 

TPHL3 

VDD = 10V 

1,2,3 

+25°C 


180 

ns 

VDD = 15V 

1,2,3 

+25°C 


130 

ns 

Propagation Delay Carry 
In To Carry Out 

TPHL4 

TPLH4 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


IBSIIIIII 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVPTH 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

■ 

±1 

■ 


Functional 


VDD = 18V. VIN = VDD or GND 
VDD = 3V. VIN = VDD or GND 


+25°C 


VOH> 

VDD/2 


VOL< 

VDD/2 
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TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


CONDITIONS 


Propagation Delay Time TPHL VDD = 5V 

TPLH 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



TEMPERATURE | MIN 


+25°C 


3. See Table 2 for +25°C limit. 

4. Read and Record 


LIMITS_ 

MAX UNITS 



TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS+25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2, 3, 8A, 8B, 10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 I It 7,9 


Sample 5005 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, IOL5. IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


Static Burn-In 2 
Note 1 


Dynamic Burn- 
In Note 1 


OSCILLATOR 
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TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



FUNCTION OPEN GROUND 


Irradiation 
Note 2 


1. Each pin except VDD and GND wiii have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND wiii have a series resistor of 47K ± 5%; Group E, Subgroup 2 , sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 


Typical Propagation Delay 


B13:iSiJcD4008 




S13-16 

sfl-12 


50-I-50 4-90 4-155 


2(50) + 90 4-155 

2(CI - CO) + (Si - CO) + (Cl - SO)» 345 


50 00 155 

(Ci - CO) + (Si - CO) + (Ci - SO) 


aI'b (Si-CO) + (Ci-SO)=90 + 155 


JgcD400BEf SI-4 160 


ALL SUMS SETTLED AFTER 345n8 


FIGURE 1. PROPAGATION DELAY FOR A 16 BIT ADDER (10V OPERATION) 
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Typical Performance Characteristics 



LOAD CAPACITANCE (CL) (pF) 

FIGURE 2. TYPICAL SUM-IN TO SUM-OUT PROPAGATION 
DELAY TIME V8 LOAD CAPACITANCE 



0 20 40 60 80 100 120 140 

LOAD CAPACITANCE (CL) (pF) 


FIGURE 4. TYPICAL CARRY-IN TO SUM-OUT PROPAGATION 
DELAY TIME V8 LOAD CAPACITANCE 



0 20 40 60 80 100 120 140 


LOAD CAPACITANCE (CL) (pF) 

FIGURE 3. TYPICAL CARRY-IN TO CARRY-OUT PROPAGA¬ 
TION DELAY TIME vs LOAD CAPACITANCE 



0 20 40 60 80 100 120 140 


LOAD CAPACITANCE (CL) (pF) 

FIGURE 5. TYPICAL SUM-IN TO CARRY-OUT PROPAGATION 
DELAY TIME vs LOAD CAPACITANCE 


DRAIN-TO-SOURCE VOLTAGE (YDS) (V) DRAIN-TO^ODRCE VOLTAGE (VDS) (V) 
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FIGURE 6. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 7. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 


7-681 


OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 









CD4008BMS 


Typical Performance Characteristics (Continued) 


_ AMBIEm* TEMPERATURE Oa) > * 251^0 


_ AMBIENT TEMPERATURE Oa) a +25®C 


(VOS) s 15V 

I 



DRAlN-TOeOURCE VOLTAGE (VDS) (V) 
FIGURE 8. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VOS) (V) 
FIGURE 9. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 
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3 F ambient TEMPERATURE Oa) « 4^C 


SUPPLY VOLTAGE (VD 


LOAD CAPACITANCE (CL) ■ 15pF- 

(CL)a50pF — 


INPUT FREQUENCY (fit>) (kHz) 


FIGURE 10. TYPICAL DISSIPATION CHARACTERISTICS 


Chip Dimensions and Pad Layouts 


10 20 30 405060 70 90 t 



79-87 

(i007-2.209) 


__ L_ 4-10 

r ^(aio2-a254) 

_ 83-91 _^ 

(2.108-2.311) n 

Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 


METALUZATION: Thickness: 11 kA - 14kA, AL. 
PASSIVATION: 10.4kA-15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIETHICKNESS: 0.0198 inches• 0.0218 inches 
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December 1992 


CMOS Hex Buffers/Converter 


Features 

• Inverting Type 

• High-Voltage Type (20V Rating) 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full 
Package-Temperature Range; 

- 10nAat18Vand+25®C 

• SV, 10V and 15V Parametric Ratings 

Applications 

• CMOS To DTL/TTL Hex Converter 

• CMOS Current “Sink” or “Source” Driver 

• CMOS High-to-Low Logic-Level Converter 

• Multiplexer -1 to 6 or 6 to 1 

Description 

CD4009UBMS Hex Buffer/Converter may be used as a 
CMOS to TTL Of DTL logic-level converter or a CMOS high- 
sink-current driver. 

The CD4049UB is the preferred hex buffer replacement for 
the CD4009UBMS in all applications except multiplexers. 
For applications not requiring high sink current or voltage 
conversion, the CD4069UB Hex Inverter is recommended. 

The CD4009UBMS is supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4S 
Frit Seal DIP HIE 
Ceramic Flatpack H3X 


Pinout 


CD4009UBMS 
TOP VIEW 



NC B NO CONNECTION 


Functional Diagram 


A ^ 

B o—-io h»B 
C o—o isC 

^ D j = 5 

^ E K = E 

16 14 15 

p o-1^0—0 l*F 


NC s NO CONNECTION 


CAUTION: These devices are sertsKive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Specifications CD4009UBMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance 

(Voltage Referenced to VSS Terminals) Ceramic DIP and I 

Input Voltage Range, All Inputs..-0.5V to VDD +0.5V Flatpack Package 


lermal Resistance. Oja 6jc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°Cyw 20°C/W 


DC Input Current, Any One Input.....±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.. -55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For TA = -55°C to +100°C (Package Type D, F, K) ...... 500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering)... +265°C Device Dissipation per Output Transistor , 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature...+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

Input Leakage Current 

IIL 

Input Leakage Current 

IIH 

Output Voltage 

VOL15 

Output Voltage 

VOH15 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

N Threshold Voltage 

VNTH 

P Threshold Voltage 

VPTH 

Functional 

F 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 


CONDITIONS (NOTE 1) 


VDD = 20V. VIN = VDD or GND 


GROUPA 
SUBGROUPS 



VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C -100 


+125°C -1000 


-55°C -100 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 14.95 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25®C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 12.5 


MAX UNITS 


VOH> VOL< 
VDD/2 VDD/2 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs 


is 0.050V max. 













































































































































































Specifications CD4009UBMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 


PARAMETER 

SYMBOL 

Propagation Delay 

TPHL 

Propagation Delay 

TPLH 

Transition Time 

TTHL 

Transition Time 

TTLH 



1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


Output Voltage 


Output Voltage 


Output Voltage 


Output Voltage 


Output Current (Sink) 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL4 VDD = 4.5V, VOUT = 0.4V 


NOTES TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


MAX 

UNITS 

1 

pA 

30 

pA 

2 

pA 

60 

pA 

2 

pA 

120 

pA 

50 

mV 

50 

mV 



Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1.2 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1.2 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1.2 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1.2 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1.2 
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Specifications CD4009UBMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

iOHIO 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 

-0.33 

mA 

-55°C 

- 

-0.55 

mA 

Output Current (Source) 

IOH15 

VDD=15V,VOUT= 13.5V 

1,2 

+125®C 

- 

-1.1 

mA 

-SSOC 

- 

-1.65 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < 
IV 

1.2 

+25°C, +125°C, 
-55°C 

- 

2 

■1 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < 
IV 

1,2 

+25°C, +125°C, 
-55°C 

8 

- 

■ 

Propagation Delay 

TPHL 

VDD = 10V, VCC = 10V 

1,2,3 

+25°C 


40 

ns 

VDD = 15V, VCC = 15V 

1,2,3 

+25“C 


30 

ns 

Propagation Delay 

TPLH 

VDD = 10V, VCC = 10V 

1,2,3 

+25°C 


80 

ns 

VDD = 15V, VCC = 15V 

1.2,3 

+25°C 


60 

ns 

Propagation Delay 

TPHL 

VDD = 10V, VCC = 5V 

1,2,3 

+25°C 


30 

ns 

VDD = 15V, VCC = 5V 

1,2,3 

+25°C 


20 

ns 

Propagation Delay 

TPLH 

VDD = 10V, VCC = 5V 

1.2,3 

+25°C 


70 

ns 

VDD = 15V, VCC = 5V 

1,2,3 

+25°C 


60 

ns 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

+25°C 


40 

ns 

VDD = 15V 

1.2,3 

+25°C 


30 

ns 

Transition Time 

TTLH 

■ 

VDD = 10V 

1,2,3 

+25°C 


150 

ns 

VDD = 15V 

1.2,3 

+25°C 


110 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25®C 


22.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 1 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1.4 

+25°C 

- 


pA 

N Threshold Voltage 

VNTH 

VDD = 10V,ISS = -10^lA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVNTH 

VDD = 10V,ISS = -10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVPTH 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

- 

±1 

■ 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V, VCC = 5V 

1,2,3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 
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CD4009UBMS 


Schematic Diagram 



Typicai Performance Characteristics 


I. 

2 4 




■ 

9 

irTiTBi 



■ 


li 



■ 

m 

jjJJ 




■S 



HHI 

a 

■■■ 




H 

m 


■ 

■ 

■ 

■ 

WM 

m*m 


■^1 






H 

Ka 

■K 




■ 

M 

■ 

H 

» 

m 

n 

n 

■ 

■ 

■ 

■ 

H 

1 

m 

a 

■ 

a 

■ 

■ 

■ 


0 2 4 6 8 10 12 14 

INPUT VOLTS (VI) 

FIGURE 1. MINIMUM AND MAXIMUM VOLTAGE TRANSFER 
CHARACTERISTICS 



FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISITICS 



0 2 4 6 8 10 12 

INPUT VOLTS (VI) 

FIGURE 2. TYPICAL VOLTAGE TRANSFER CHARACTERIS¬ 
TICS AS FUNCTION OF TEMPERATURE 



FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 
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Typical Performance Characteristics (ConWnued) 
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Typical Performance Characteristics {CorMme^ 



[ AMBIENT TEMPERATURE i 

(Ta)-+2S»C 

I I I I I 





•l02 2 < ••lo3 * * 

INPUT FREQUENCY (f4i) kHz 

FIGURE 11. TYPICAL DISSIPATION CHARACTERISTICS 


Chip Dimensions and Pad Layout 



■(1778-1581) 


Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are In mils (10*® inch) 

METALUZATION: Thickness: 1 1kA - 14kA, AL. 
PASSIVATION: 10.4kA • 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 

























SEMICONDUCTOR 


CD4010BMS 


December 1992 


Features 

• Non-lnvertlng Type 

• High-Voltage Type (20V Rating) 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1^A at 18V Over Full 
Package-Temperature Range; 

- 100nAat18Vand+25^C 

• 5V, 10V and 15V Parametric Ratings 

Applications 

• CMOS To DTL/TTL Hex Converter 

• CMOS Current “Sink” or “Source” Driver 

• CMOS HIgh-to-Low Logic-Level Converter 

• Multiplexer -1 to 6 or 6 to 1 

Description 

CD4010BMS Hex Buffer/Converter may be used as CMOS 
to TTL or DTL logic-level converter or CMOS high-sink-cur- 
rent driver. 

The CD4050B is the preferred hex buffer replacement for the 
CD4010BMS in all applications except multiplexers.The 
CD4010BMS is supplied in these 16 lead outline packages: 

Braze Seal DIP H4S 
Frit Seal DIP HIE 
Ceramic Flatpack H6W 


CMOS Hex Buffer/Converter 



c ^ l = c 

D j.i 

E ^ K = 

F !o L«l 


NC>NO CONNECTION 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 
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Specifications CD4010BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance , 

(Voltage Referenced to VSS Terminals) Ceramic DIP and F 

input Voltage Range, Ail Inputs .... .-0.5V to VDD +0.5V Ratpack Package . 


Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Ratpack Package. 70°C/W 20°C/W 


DC Input Current, Any One Input. .±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range;.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/®C to 200mW 


Lead Temperature (During Soldering) ...+265°C Device Dissipation per Output Transistor , 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature...+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


SYMBOL 


IDO 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


GROUP A 
SUBGROUPS 


Input Leakage Current 

IIL 

VIN = VDD or GND 

VDD = 20 




VDD = 18V 

Input Leakage Current 

IIH 

VIN = VDD or GND 

VDD = 20 




VDD = 18V 

Output Voltage 

VOL15 

VDD = 15V, No Load 


Output Voltage 


mm 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) I IOH5A |VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 




P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


VNTH VDD = 10V, ISS = -1 OpA 


VPTH VSS = 0V,IDD=:10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VIL VDD = 5V, VOH > 4.5V, VOL < 0.5Vl 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5 V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5 V, 
VOL < 1.5V 



TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55®C 


+25°C, +125°C, -55°C 


+25®C,+125°C,-55°C 14.95 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 3.5 


+25°C, +125°C, -55°C 


+25®C,+125°C,-55°C 


LIMITS 

MIN I MAX UNITS 


2 


200 


2 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentiaily to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs 















































































































































































Specifications CD4010BMS 


PARAMETER 

SYMBOL 

Propagation Delay 

TPHL 

Propagation Delay 

TPLH 

Transition Time 

TTHL 

Transition Time 

TTLH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

SUBGROUPS TEMPERATURE 


+25°C 


10,11 I +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


TTHL VDD = 5V,VIN = VDDorGND 9 



1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125®C limits guaranteed, 100% testing being implemented. 


Supply Current 


Output Voltage 


Output Voltage 


Output Voltage 


Output Voltage 


Output Current (Sink) 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


-55°C, +25°C 


+125'’C 


-55®C, +25°C 


+125°C 


-55°C, +25°C 


+125®C 



CONDITIONS 

NOTES 

VDD = 5V, VIN = VDD or GND 

1,2 

VDD = 10V, VIN = VDD or GND 

1,2 

VDD = 15V, VIN = VDD or GND 

1,2 

VDD = 5V, No Load 

1,2 

VDD = 10V, No Load 

1,2 

VDD = 5V, No Load 

1,2 

VDD = 10V, No Load 

1,2 

VDD = 4.5V, VOUT = 0.4V 

1,2 

VDD = 5V, VOUT = 0.4V 

1,2 

VDD = 10V, VOUT = 0.5V 

1,2 

VDD = 15V, VOUT = 1.5V 

1,2 

VDD = 5V, VOUT = 4.6V 

1,2 

VDD = 5V, VOUT = 2.5V 

1,2 


LIMITS 


MIN MAX 
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Specifications CD4010BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

12131 

MAX 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125®C 


-0.33 

mA 

•ss^c 

- 

-0.55 

mA 

Output Current (Source) 

IOH15 

VDD =:15V,VOUT= 13.5V 

1,2 

+125°C 

- 

-1.1 

mA 

-55°C 

■ 

-1.65 

mA 

Input Voltage Low 

VIL 

VDD = lOV, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 

- 550 c 

■ 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25‘«, +125°C, 
-55°C 

■ 

■ 

■ 

Propagation Delay 

11111112 

VDD = 10V, VCC = 10V 

1.2,3 

+25°C 


70 

ns 

VDD = 15V, VCC = 15V 

1,2,3 

+25°C 


50 

ns 

Propagation Delay 

TPLH 

VDD = 10V, VCC = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V, VCC = 15V 

1,2,3 

+25°C 


70 

ns 

Propagation Delay 

TPHL 

VDD = 10V, VCC = 5V 

1,2,3 

+25°C 


70 

ns 

VDD = 15V, VCC = 5V 

1,2,3 

+25°C 


40 

ns 

Propagation Delay 

TPLH 

VDD = 10V,VCC = 5V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V,VCC = 5V 

1,2,3 

+25°C 


70 

ns 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

+25®C 


40 

ns 

VDD = 15V 

1,2,3 

+25°C 


30 

ns 

Transition Time 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


150 

ns 

VDD = 15V 

1,2,3 

+25°C 


110 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


IIEEII 

pF 


NOTES: 

1. All voltages referenced to device GNO. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN =: VDD or GND 

1,4 

+25°C 

- 


pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-02 

V 

N Threshold Voltage 

Delta 

AVNTH 

VDD = 10V, ISS=:-10pA 

1,4 

+25®C 

■ 

±1 

■ 

P Threshold Voltage 

VPTH 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVPTH 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

- 

±1 

■ 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V, VCC = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 












































































































































































Specifications CD4010BMS 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 



PARAMETER SYMBOL 


Supply Current - MSI-1 | IDD 


Output Current (Sink) IOL5 


Output Current (Source) IOH5A 


DELTA LIMIT 


±0.2pA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 



CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 


initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Noto1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7, 9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2, 3, 8A, 8B, 10,11 


Sample 5005 1,2,3,7,8A,8B,9,10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 I 1 ,7, 9 


Sample 5005 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, IOL5,10H5A, RON 


IDD, IOL5, IOH5A, RON 


IDD, IOL5, IOH5A, RON 



NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


5005 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


Subgroups 1, 2, 3, 9,10,11 


Subgroups 1,23 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 1 
(Note 1) 

2, 4, 6,10,12,13, 
15 

3, 5,7-9, 11,14 

1,16 

Static Burn-In 2 
(Note 1) 

2, 4, 6,10,12,13, 
15 

8 

1,3,5,7,9,11,14, 

16 

Dynamic Burn- 
In (Note 3) 

13 

8 

1,16 

Irradiation 
(Note 2) 

2,4, 6,10,12,13, 
15 

8 

1,3,5,7,9,11,14, 

16 





NOTE: 

1. Each pin except VDD and Pin 1 and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and Pin 1 and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 
failures, VDD = 10V ± 0.5V 

3. Each pin except VDD and Pin 1 and GND will have a series resistor of 4.75K ± 5%, VDD = 18V ± 0.5V 


7-695 


LOGIC 
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CD4010BMS 


Typical Performance Characteristics (ConUnue6) 



FIGURE 5. TYPICAL OUTPUT LOW (SINK) CURRENT FIGURE 6. MINIMUM OUTPUT LOW (SINK) CURRENT 

CHARACTERISTICS CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


-7-6-5-4-3-2-10^ -7-6-5-4-3-2-10 



FIGURE 7. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 8. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 



FIGURE 9. TYPICAL LOW-TO-HIGH PROPAGATION FIGURE 10. TYPICAL HIGH-TO-LOW PROPAGATION 

DELAYTIME vs LOAD CAPACITANCE DELAYTIME vs LOAD CAPACITANCE 


OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 















CD4010BMS 



Chip Dimensions and Pad Layouts 



METALUZATION: Thickness: 1 1 kA - 1 4kA, AL 
PASSIVATION: 10.4kA - 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 



Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (lO*^ inch) 






























































SEMICONDUCTOR 


CD4011BMS, CD4012BMS 

CD4023BMS 


December 1992 


CMOS NAND Gates 


Features 

• High-Voltage Types (20V Rating) 

• Propagation Delay Time = OOns (typ.) at CL = 50pF, 
VDD = 10V 

• Buffered Inputs and Outputs 

• Standardized Symmetrical Output Characteristics 

• MaxlnHim Input Current of IpA at 18V Over Full Package- 
Temperature Range; lOOnA at 18V and +2SPC 

• 100% Tested for Maximum Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD = 15V 

• Meets All Requirements of JEDEC Tentative Stan¬ 
dards No. 13B, “Standard Specifications for Descrip¬ 
tion of “B” Series CMOS Device’s 

Description 

CD4011BMS - Quad 2 Input 
CD4012BMS - Dual 4 Input 
CD4023BMS - Triple 3 Input 

CD4011BMS. CD4012BMS, and CD4023BMS NAND gates 
provide the system designer with direct implementation of 
the NAND function and supplement the existing family of 
CMOS gates. All inputs and outputs are buffered. 

The CD4011BMS, CD4012BMS and the CD4023BMS is 
supplied in these 14 lead outline packages: 


Pinouts 



CD4011B 

CD4012B 

CD4023B 

Braze Seal DIP 

H4Q 

H4H 

H4Q 

Frit Seal DIP 

H1B 

H1B 

H1B 

Ceramic Flatpack 

H3W 

H3W 

H3W 


CD4011BMS 
TOP VIEW 


ALL 

B [£ 

[£ 

K«^ U 
c [? 

D [? 

vss [7 


VDD 
iH H 
iH G 

il] tAsGH 
Jo] LsEF 
i]E 

Df 


CD4012BMS 
TOP VIEW 


J ■ ABCD LL 

a[2 

B |T 

cE 

D [7 

NC E 

vss 17 


14| VDD 
lU K = EFGH 

ll H 

13 G 
io] F 

i]E 

J] NC 

-» NC a NO CONNECTION 


CD4023BMS 
TOP VIEW 


ALL 
B [7 

D E 

eE 

^E 

KaDEF E 
vss F 


14] VDD 
in G 
il H 

i3i _ 

loj L = GHi 
3 JaABC 
3 C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 3079 
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CD4011BMS/CD4012BMS,CD4023BMS 

Functional Diagrams 



CD4011BMS 



CD4012BMS 

A 
B 
D 
E 
F 
K 
VSS 



CD4023BMS 







Specifications CD4011BMS, CD4012BMS, CD4023BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance . 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 

Input Voltage Range, All Inputs ..-0.5V to VDD +0.5V Flatpack Package. 70°C/W 

DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soidering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100®C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mWy°C to 200mW 

Device Dissipation per Output Transistor.100mW 

For TA = Fuil Package Temperature Range (Aii Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


SYMBOL 


IDD 


CONDITIONS (NOTE 1) 


GROUP A 
SUBGROUPS 


LIMITS 


MIN 



VDD = 20V, VIN = VDD or GND 

VDD = 18V, VIN = VDD or GND 

VIN = VDD or GND 

VDD = 20 


1 

II 

Q 

Q 

> 

VIN = VDD or GND 

VDD = 20 


VDD = 18V 


MAX I UNITS 


0.5 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT= 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C. -55°C 


+25°C,+125°C.-55°C| 14.95 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C. -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


OutputCurrent (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) I IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) 

IOH15 

VDD = 15V, VOUT = 13.5V 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10^lA 

P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

Functional 

F 

VDD = 2.8V, VIN = VDD or GND 



VDD = 20V, VIN = VDD or GND 



VDD = 18V, VIN = VDD or GND 



VDD = 3V, VIN = VDD or GND 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5 V, 

VOL < 1.5V 


7-701 


LOGIC 



















































































































































































Specifications CD4011BMS, CD4012BMS, CD4023BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1.2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Deiay 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 

9 

+ 250 C 

- 

250 

ns 

10,11 

+125®C, -55°C 

- 

338 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

0.25 

pA 

+125°C 

- 

moQiii 

pA 

VDD = 10V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


0.5 

pA 

+125°C 


15 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


0.5 

pA 

+125°C 


30 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25“C, +125°C, 
-55“C 


50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25“C. +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C,+125°C, 

-SS^C 

4.95 

- 

Hi 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

■ 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 


mA 

-55°C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125®C 

0.9 


mA 

-55°C 

1.6 


mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1,2 

+125°C 

mm 


mA 

-55®C 

mm 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 


-0.36 

mA 

-55°C 


-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1.2 

+125°C 


-1.15 

mA 

-55°C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

. 

1,2 

+125°C 


-0.9 

mA 

-55°C 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V, VOUT = 13.5V 

1,2 

+125°C 

- 


mA 

-55°C 

- 


mA 

input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL< IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

m 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1.2 

+25°C, +125°C, 
-55°C 

■ 

- 

H 







































































































































































Specifications CD4011BMS, CD4012BMS, CD4023BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 








LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL 

VDD = 10V 

1,2,3 

+25°C 

- 

120 

ns 


TPLH 

VDD = 15V 

1,2,3 

+25°C 

- 

90 

ns 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 


TTLH 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

IE9II 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

2.5 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10^lA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVNTH 

VDD = 10V. ISS = -10^lA 

1,4 

+25°C 

- 

±1 

m 

P Threshold Voltage 

VPTH 

VSS = 0V,IDD=:10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVPTH 

VSS rr OV, IDD = lOpA 

1,4 

+25°C 

- 

±1 

■ 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

VDD = 3V,VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for+25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS-i-25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - SSI 

IDD 

iO.lpA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Bum-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5,10H5A 

PDA (Note 1) 

100% 5004 

1,7,9, Deltas 


Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100% 5004 

1,7,9, Deltas 
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Specifications CD4011BMS, CD4012BMS, CD4023BMS 


TABLE 6. APPUCABLE SUBGROUPS (Continued) 


CONFORMANCE GROUP 


Final Test 


Group A 


Subgroup B-5 


Subgroup B-6 



MIL-STD-883 

METHOD 


100%5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS | READ AND RECORD 


2,3,8A,8B, 10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1,7,9 


1,2,3,8A, 8B, 9 Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OPEN 


PART NUMBER CD4011B 


StaticBum-Inl 3,4,10,11 1,2,5 - 9,12,13 

Note 1 


Static Bum-In 2 3,4,10,11 

Note 1 


Dynamic Bum- 
In Note 1 


Irradiation 
Note 2 


PART NUMBER CD4012B 


1,6, 8,13 



Static Burn-Ini 
Note 1 


Static Burn-In 2 
Note 1 


Dynamic Burn- 
In Note 1 


Irradiation 
Note 2 


PART NUMBER CD4023B 


Static Bum-Ini 6,9,10 
Note 1 


Static Burn-In 2 
Note 1 


Dynamic Burn- 
In Note 1 


Irradiation 
Note 2 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 


7-704 































































































CD4011BMS, CD4012BMS, CD4023BMS 


Schematic and Logic Diagrams 



1(8,6,13) 


2(9,5.12) 


TERMINAL NUMBERS FOR 
OTHER GATES) 

3 

(10,4,11) 

LOGIC DIAGRAM 



CD4011BMS 
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DRAir^-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 
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Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE (Tf) »-1-25^0 


AMBIENT TEMPERATURE (Ta) » 425°C 
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FIGURE 7. TYPICAL PROPAGATION DELAY TIME PER GATE 
AS A FUNCTION OF LOAD CAPACITANCE 
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FIGURE 8. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


Chip Dimensions and Pad Layouts 
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( 1 . 448 -^ 51 ) 
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Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (lO"® inch) 

CD4023BMSH 


METALUZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 1 0.4kA - 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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Features 


CMOS Dual ‘D’-Type Flip-Flop 


• High-Voltage Type (20V Rating) 

• Set-Reset Capability 

• Static Fllp-Rop Operation - Retains State Indefinitely 
With Clock Level Either “High” Or “Low” 

• Medium-Speed Operation -16 MHz (typ.) Clock Toggle 
Rate at 10V 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Over Full Package Temperature Range): Functional Diaaram 

- 1VatVDD = 5V ^ 

- 2VatVDDs10V 

- 2.5VatVDD = 15V 

• 5V, 10V and 15V Paranrtetric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 

Series CMOS Devices” 

Applications 

• Registers 

• Counters 

• Control Circuits 

Description 

CD4013BMS consists of two identical, independent data 
type flip-flops. Each flip-flop has^independent data, set, 
reset, and clock Inputs and Q and Q outputs. These devices 
can be u^d for shift register applications, and, by 
connecting Q output to the data input, for counter and toggle 
applications. The logic level present at the D input Is 
transferred to the Q output during the positive going 
transition of the clock pulse. Setting or resetting is 
independent of the clock and is accomplished by a high level 
on the set or reset line, respectively. 

The CD4013BMS is supplied in these 14 lead outline pack¬ 
ages: 

Braze Seal DIP H4Q 
Frit Seal DIP H1B 
Ceramic Flatpack H3W 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications CD4013BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance , 

(Voltage Referenced to VSS Terminals) Ceramic DIP and F 

Input Voltage Range, All inputs..-0.5V to VDD •f0.5V Flatpack Package . 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package . 70°C/W 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K)___ Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor . 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 




CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


GROUP A 
SUBGROUPS 



Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


N Threshold Voltage 


P Threshold Voltage 



VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL< 1.5V 



Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to Inputs 
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Specifications CD4013BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

UMITS 

UNITS 

MIN 

MAX 

Propagation^elay 

Clock to Q, Q 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

300 

ns 

10,11 

+125°C, -55°C 

- 

405 

ns 

Propag^on Delay 

Set to Q, Reset to Q 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

400 

ns 

10,11 

+125°C, -55°C 

- 

540 

ns 

Propagation Delay_ 

Set to Q, Reset to Q 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

300 

ns 

10,11 

+125°C, -55°C 

- 

405 

ns 

Transition Time 

Clock to Q, Q 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

3.5 

- 

MHz 

10,11 

+125°C, -55°C 

3.5/1.35 

- 

MHz 


NOTES: 

1. VDD = 5V. CL = SOpF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

1.0 

pA 





+125®C 

- 

30 

pA 



VDD = 10V, VIN = VDD or GND 

1.2 

-55°C, +25°C 

• 

noon 

pA 





+125°C 

- 

60 

pA 



VDD = 15V, VIN = VDD or GND 

1.2 

-55°C, +25®C 

- 

2.0 

pA 





+125°C 

- 

120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, tias^c. 
-55°C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55®C 

• 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125”C, 
-55°C 

4.95 

■ 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 


■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 


mA 





-55°C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 


mA 





-55°C 

1.6 


mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1,2 

+125°C 

mm 


mA 





-55°C 

mm 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 





•ss^c 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 





-55®C 

- 

-1.6 

mA 




















































































































































































Specifications CD4013BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1.2 

+125°C 

- 

-0.9 

mA 





-55°C 

- 

■a 

mA 

Output Current (Source) 

IOH15 

VDD =:15V,VOUT= 13.5V 

1,2 

+125°C 

- 

mm 

mA 





-55°C 

- 

mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C. 
-55°C 

+7 

- 

V 

Prop^ation Delay Clock 
toQ.Q 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 

- 

130 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

90 

ns 

Propagation Delay 

Set to Q Reset to Q 

TPHL2 

VDD = 10V 

1,2,3 

+25°C 

- 

170 

ns 


VDD = 15V 

1,2,3 

+25°C 

- 

120 

ns 

Propagation Dela^ 

Set to Q Reset to Q 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 

- 

130 

ns 


VDD = 15V 

1,2,3 

+25°C 

- 

90 

ns 

Transition Tjme 

Clock to Q, Q 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 10V 

1,2,3 

+25°C 

8 

- 

MHz 


VDD = 15V 

1.2,3 

+25°C 

12 

- 

MHz 

Minimum Data Setup 

Time 

TS 

VDD = 5V 

1.2,3 

+25°C 


40 

ns 


> 

o 

II 

Q 

Q 

> 

1,2,3 

+25‘’C 


20 

ns 



VDD = 15V 

1,2,3 

+25°C 


15 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1.2,3 

+25®C 


140 

ns 


VDD = 10V 

1.2,3 

+25°C 


60 

ns 



VDD = 15V 

1,2,3 

+25°C 


40 

ns 

Minimum Set or Reset 
Pulse Width 

TW 

VDD = 5V 

2,3 

+25°C 


180 

ns 


VDD = 10V 

2,3 

+25°C 


80 

ns 



VDD = 15V 

2,3 

+25°C 


50 

ns 

Input Capacitance 

CIN 

Any Input 

1.2 

+25°C 

- 

IQH 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = SOpF, RL = 200K, Input TR, TF < 20ns. 
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Specifications CD4013BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 



CONDITIONS 


IDD VDD = 20V. VIN = VDD or GND 


VNTH VDD=:10V,ISS = -10pA 


AVNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = OV, IDD = lOpA 


AVPTH VSS = 0V,IDD=10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 


NOTES: 1. All voltages referenced to device GND. 

2.. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for+25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

±0.2^lA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A Sample 5005 


Group B Subgroup B-5 Sample 5005 

Subgroup B-6 Sample 5005 


Group D Sample 5005 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7, 9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7, 9, Deltas 


100% 5004 I 2,3,8A, 8B, 10,11 


1,2,3, 7, 8A, 8B, 9,10, 11 


1,2,3,7,8A, 8B, 9,10,11, Deltas 


1,7,9 


1,2,3,8A, 8B,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,23 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 
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Specifications CD4013BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



Irradiation 
(Note 2) 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND wiil have a series resistor of 47K ± 5%; Group E, Subgroups, sampie size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 


Logic Diagram 


•4(10)0- 

RESET 


MASTER SECTION ^ SLAVE SECTION 


p 



[:zr“ 1 


h-LJ^ 





' CL 


i 




_ it 


-kI-I 






\ / CL 


CL 




^ CL CL 


14 O— VDD 
7 0— VSS 


BUFFERED OUTPUTS 


* All inputs are protected by CMOS protection network 


FIGURE 1. ONE OF TWO IDENTICAL FLIP-FLOPS 
TRUTH TABLE 



Logic 0 = Low 
Logic 1 = High 


* = Level change 
X = Don’t care 


N(N) = FF1/FF2 terminal assignments 
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CD4013BMS 


Typical Performance Characteristics (Continued) 



0 5 10 15 20 


SUPPLY VOLTAGE (VDD) (V) 


FIGURE 8. TYPICAL MAXIMUM CLOCK FREQUENCY vs 
SUPPLY VOLTAGE 



2 4 68 2 4 68 2 4 68 2 4 68 2 4 68 

102 10 ® 10 ^ 10 ® 10 ® 


INPUT FREQUENCY (ft) (HZ) 

FIGURE 9. TYPICAL POWER DISSIPATION vs FREQUENCY 


Dimension in parenthesis are in millimeters an(i are 
derived from the bask: inch dimensions as indicated. 
Grid graduations are in mils (10"® inch). 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA -1 5.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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Features 

• High Voltage Types (20V Rating) 

• Medium Speed Operation 12MHz (Typ.) Clock Rate at 
VDD-VSS = 10V 

• Fully Static Operation 

• 8 Master-Slave Fiip-Rops Plus Output Buffering and 
Control Gating 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1)iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Full Package Temperature Range) 

• 1VatVDD = 5V 

• 2VatVDD = 10V 

• 2.5VatVDD = 15V 

• Standardized Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
'B* Series CMOS Devices 

Applications: 

• Parallel Input/Serial Output Data Queueing 

• Parallel to Serial Data Conversion 

• General Purpose Register 


Pinout 


CD4014BMS 

CD4021BMS 

CMOS 8-Stage Static Shift Registers 

Description 

CD4014BMS -Synchronous Parallel or Serial Input/Serial Output 

CD4021BMS-Asynchronous Parallel Input or Synchronous 
Serial Input/Serial Output 

CD4014BMS and CD4021BMS series types are 8-stage paral¬ 
lel- or serial-mput/serial output registers having common CLOCK 
and PARALLEL/SERIAL CONTROL inputs, a single SERIAL 
data input, and individual parallel “JAM” Inputs to each register 
stage. Each register stage is a D-type, master-slave flip-flop. In 
addition to an output from stage 8, “Q” outputs are also available 
from stages 6 and 7. Parallel as well as serial entry is made into 
the register synchronously with the positive clock line transition In 
the CD4014BMS. In the CD4021BMS serial entry is synchro¬ 
nous with the clock but parallel entry is asynchronous. In both 
types, entry is controlled by the PARALLEL/SERIAL CONTROL 
Input. When the PARALLEL/SERIAL CONTROL input is tow, 
data is serially shifted into the 8-stage register synchronously 
with the positive transition of the clock line. When the PARALLEiy 
SERIAL CONTROL input is high, data is jammed into the 8- 
stage register via the parallel Input lines and synchronous with 
the positive transition of the clock line, in the CD4021BMS, the 
CLOCK input of the internal stage Is “forced” when asynchro¬ 
nous parallel entry is made. Register expansion using multiple 
packages is permitted. 

The CD4014BMS and CD4021BMS are supplied in these 16 
lead outline packages: 

Braze Seal DIP H4T 
Frit Seal DIP H1F 
Ceramic Flatpack H6W 


Functional Diagram 



CONTROL 



Q 

UJ 

CCh 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. pj |0 3294 

Copyright © Harris Corporation 1992 
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Specifications CD4014BMS, CD4021BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).... -0.5V to +20V Thernnal Resistance. 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80°CA/7 

Flatpack Package... 70°CAV 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For TA = -55°C to +100°C (Package Type D, F, K) ...... 500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).. +265°C Device Dissipation per Output Transistor.lOOmW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) IOH5A IVDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT=r 13.5V 


VNTH VDD = 10V, ISS = -1 OpA 


VPTH VSS = 0V,IDD = 10pA 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


+25°C, +125°C, -55°C 




N Threshold Voltage 


P Threshold Voltage 



VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
Implemented. is 0.050V max. 

2. Go/No Go test with limits applied to Inputs. 
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Specifications CD4014BMS, CD4021BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUPA 

PARAMETER SYMBOL CONDITIONS (NOTE 1.2) SUBGROUPS TEMPERATURE 


LIMITS 


MIN MAX 


Propagation Delay 


Transition Time 


TPHL VDb = 5V,VIN = VDDorGND | 9 

TPLH 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


+25°C 


10,11 +125®C.-55®C 


9 +25°C 


10,11 +125°C,-55°C 


Maximum Clock Input FCL VDD = 5V, VIN = VDD or GND 9 


Frequency 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. <55°C and +125°C limits guaranteed, 100% testing being implemented. 


10,11 +125°C,-55°C 


PARAMETER SYMBOL CONDITIONS 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


NOTES 


IDD VDD = 5V, VIN = VDD or GND 1,2 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT= 13.5V 


VIL VDD = 10V, VOH > 9V, VOL < IV 


VIH VDD = 10V, VOH > 9V, VOL < IV 
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Specifications CD4014BMS, CD4021BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

TPHL 

VDD = 10V 

1,2,3 

+25°C 

TPLH 

VDD = 15V 

1,2,3 

+25°C 

TTHL 

VDD = 10V 

1,2,3 

+25°C 

TTLH 

VDD = 15V 

1,2,3 

+25°C 

FCL 

VDD = 10V 

1,2,3 

+25°C 


VDD = 15V 

1,2,3 

+25®C 

TRCL 

VDD = 5V 

3,5 

+25°C 

TFCL 

VDD = 10V 

3,5 

+25°C 


VDD = 15V 

3,5 

+25°C 

TH 

VDD = 5V 

1,2,3 

+25°C 


VDD = 10V 

1,2,3 

+25°C 


VDD = 15V 

1,2,3 

+25°C 

TW 

VDD = 5V 

1,2,3 

+25°C 


VDD = 10V 

1,2,3 

+25°C 


VDD = 15V 

1,2,3 

+25°C 

TS 

VDD = 5V 

2,3 

+25°C 


VDD = 10V 

2,3 

+25°C 


VDD = 15V 

2,3 

+25°C 

TS 

VDD = 5V 

2.3 

+25°C 


VDD = 10V 

2,3 

+25°C 


VDD = 15V 

2,3 

+25°C 

TS 

VDD = 5V 

2,3 

+25°C 


VDD = 10V 

2,3 

+25°C 


VDD = 15V 

2,3 

+25°C 

TS 

VDD = 5V 

2,3 

+25°C 


VDD = 10V 

2,3 

+25°C 


VDD = 15V 

2,3 

+25°C 

TWH 

VDD = 5V 

2,3 

+25°C 


VDD = 10V 

2,3 

+25°C 


s 

II 

Q 

Q 

> 

2,3 

+25°C 

TREM 

VDD = 5V 

2.3 

+25°C 


VDD = 10V 

2,3 

+25°C 


VDD = 15V 

2,3 

+25°C 

CIN 

Any Input 

1,2 

+25°C 


PARAMETER 


Propagation Delay 


Transition Time 


Maximum Clock Input 
Frequency 


Clock Rise and Fall Time 
(Note 4) 


Minimum Hold Time Seri¬ 
al In, Parallel In 
Parallei/Seriai Control 


Minimum Clock Pulse 
Width 


Minimum Setup Time 
Serial Input (Ref. to CL) 


Minimum Setup Time 
Parallel Inputs 
CD4014BMS 
(Ref. to CL) 


Minimum Setup Time 
Parallel Inputs 
CD4021BMS 
(Ref. to P/S) 


Minimum Setup Time 
Parallel/Serial Control 
CD4014BMS (Ref. to CL) 


Minimum P/S Pulse 
Width (CD4021BMS) 


Minimum P/S Removal 
Time CD4021BMS 
(Ref. to CL) 


Input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. If more than one unit is cascaded, TRCL should be made less than or equal to the sum of the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 


UNITS 


ns 


ns 


ns 


ns 


MHz 


MHz 


ps 


ps 


ps 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


pF 
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Specifications CD4014BMS, CD4021BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 



NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 

TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS + 25^0 
PARAMETER SYMBOL DELTA LIMIT 

Supply Current - MSI-2 IDD ± 1 .OpA 

Output Current (Sink) IOL5 ± 20% x Pre-Test Reading 

Output Current (Source) IOH5A ± 20% x Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Bum-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 1 (Post Burn-In) 

100% 5004 

1.7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 


Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, iOH5A 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 



2, 3,8A, 88,10,11 


Group A 1 

Sample 5005 

1,2,3,7,8A,8B,9,10,11 

Group B 

Subgroup B-5 

Sample 5005 

1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Subgroup B-6 

Sample 5005 

1,7,9 

Group D 1 

Sample 5005 

1,2,3,8A, 8B,9 


Subgroups 1,2, 3, 9,10,11 
Subgroups 1,23 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

TEST 

READ AND RECORD 

PRE-IRRAD 

POST-IRRAD 

PRE-IRRAD 

POST-IRRAD 

Group E Subgroup 2 

5005 

1.7,9 

Table 4 

1,9 

Table 4 




































































































































Specifications CD4014BMS, CD4021BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Bum-In 1 (Note 1) 

2,3,12 

1,4-11,13-15 

16 

Static Bum-In 2 (Note 1) 

2, 3,12 

8 

1,4-7, 9-11,13-6 

Dynamic Bum-In (Note 1) 

- 

1,4-9,13-15 

16 

irradiation (Note 2) 

2,3,12 

8 

1,4-7, 9-11,13-16 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND wiil have a series resistor of 47K ± 5%; Group E, Subgroup 2 , sampie size is 4 diceAA/afer, 0 faiiures, VDD = 
10V±0.5V 





CL CL 


- 


CL 

1 

CL 


L p 1 


L p 




CL 


CL 


FIGURE 1. CD4014BM LOGIC DIAGRAM 
TRUTH TABLE - CD4014BMS 

SERIAL INPUT I PARALLEUSERIAL CONTROL I PM I Pl-n 


01 (INTERNAL) 
0 
1 
0 
1 
0 
1 

Q1 


On 

0 

0 

1 

1 

Qn-1 

Qn-1 

Qn NC 


NC = No Change 
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CD4014BMS, CD4021BMA 




0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


0 20 40 60 80 

CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 



















CD4014BMS, CD4021BMS 



Chip Dimensions and Pad Layouts 



Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10'^ inch) 

METALLIZATION: Thickness; 11 kA -14kA, AL. 
PASSIVATION: 10.4kA -15.6kA. Silane 


BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 





























































SEMICONDUCTOR 


CD4015BMS 


December 1992 


Features 


CMOS Dual 4-Stage Static Shift Register 
With Serial Input/Parallel Output 


« High-Voltage Type (20V Rating) 

• Medium Speed Operation 12MHz (typ.) Clock Rate at 
VDD-VSS=:10V 

« Fully Static Operation 

• 8 Master-Slave Rip-Rope Plus Input and Output Buffering 

• 100% Tested For Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age-Temperature Range; lOOnA at 18V and 25^C 

• Noise Margin (Full Package-Temperature Range) = 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Serial-Input/Parallel-Output Data Queueing 

• Serial to Parallel Data Conversion 

• General-Purpose Register 

Description 

CD4015BMS consists of two identical, Independent, 4-stage 
serial-input/parallel output registers. Each register has inde¬ 
pendent CLOCK and RESET Inputs as well as a single serial 
DATA input. “Q” outputs are available from each of the four 
stages on both registers. All register stages are D type, mas¬ 
ter-slave flip-flops. The logic level present at the DATA input 
Is transferred into the first register stage and shifted over one 
stage at each positive-going clock transition. Resetting of all 
stages Is accomplished by a high level on the reset line. 
Register expansion to 8 stages using one CD4015BMS 
package, or to more than 8 stages using additional 
CD4015BMS’s is possible. 

The CD4015BMS Is supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4X 
Frit Seal DIP H1F 
Ceramic Flatpack H6W 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 -roc 
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Specifications CD4015BMS 


Absolute Maximum Ratings Reliability Information 

I DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 0ja 9jc 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package. 70°C/W 20®C/W 

DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125®C 

Operating Temperature Range.-55®C to +125®C For TA = -55°C to +100°C (Package Type D, F, K).500mW 

Package Types D, F, K, H For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Storage Temperature Range (TSTG).-65°C to +150°C Linearity at 12mW/°C to 200mW 

Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.lOOmW 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for For TA = Full Package Temperature Range (All Package Types) 
10s Maximum Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

— 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1 

+25°C 

- 

10 

pA 

2 

+125°C 

- 

1000 

pA 

VDD = 18V, VIN = VDD or GND 

3 

-55°C 

- 

10 

pA 

Input Leakage Current 

ML 

VIN = VDD or GND 

VDD = 20 

1 

+25®C 

-100 

- 

nA 

2 

+125°C 

-1000 

- 

nA 

VDD = 18V 

3 

-55°C 

-100 

- 

nA 

Input Leakage Current 

IIH 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

- 

100 

nA 

2 

+125°C 

- 

1000 

nA 

VDD = 18V 

3 

-55°C 

- 

100 

nA 

Output Voltage 

VOL15 

VDD = 15V, No Load 

1,2,3 

+25°C, +125°C, -55°C 

- 

50 

mV 

Output Voltage 

VOH15 

VDD = 15V, No Load (Note 3) 

1,2,3 

+25°C, +125°C, -55°C 

14.95 

- 

mm 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1 

+25°C 

0.53 

- 

mA 

Output Current (Sink) 

IOL10 

VDD =:10V,VOUT=: 0.5V 

1 

+25®C 

1.4 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1 

+25“C 

3.5 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1 

+25°C 

- 

-0.53 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1 

+25°C 

- 

-1.8 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1 

+25°C 

- 

-1.4 

mA 

Output Current (Source) 

IOH15 

VDD = 15V, VOUT= 13.5V 

1 

+25°C 

- 

-3.5 

mA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1 

+25°C 

-2.8 

-0.7 

Bi 

P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

1 

+25°C 

IQQI 

2.8 

mm 

Functional 

F 

VDD = 2.8V, VIN = VDD or GND 

7 

+25°C 

1 

VOL< 

VDD/2 

1 

VDD = 20V, VIN = VDD or GND 

7 

+25°C 

VDD = 18V, VIN = VDD or GND 

8A 

+125°C 

VDD = 3V, VIN = VDD or GND 

8B 

-55°C 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1.2,3 

+25°C, +125°C, -55°C 

■ 

1.5 

V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55°C 

3.5 

- 

V 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 

- 

4 

V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 

11 

■ 

V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs 









































































































































































Specifications CD4015BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

PARAMETER SYMBOL CONDITIONS (NOTE 1.2) SUBGROUPS TEMPERATURE 


Propagation Delay TPHL1 VDD = 5V, VIN = VDD or GND | 9 


Propagation Delay TPHL2 VDD = 5V, VIN = VDD or GND 

Reset To Q 


Transition Time 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


10,11 +125°C.-55°C 


Maximum Clock Input FCL VDD = 5V, VIN = VDD or GND 9 


Frequency 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 



+25®C 


10,11 +125°C,-55°C 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD =:5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD=15V, VOUT = 13.5V 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 


NOTES TEMPERATURE 


-55°C, +25°C 


+125®C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 
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Specifications CD4015BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

UMITS 

UNITS 

MIN 

MAX 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

m 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

" 

H 

Propagation Delay 

Clock To Q 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


160 

ns 

VDD = 15V 

1,2,3 

+25°C 


120 

ns 

Propagation Delay 

Reset To Q 

TPHL2 

VDD = 10V 

1,2,3 

+25°C 


200 

ns 

VDD = 15V 

1,2,3 

+25°C 


160 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25'’C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 10V 

1,2,3 

+25°C 

6 

- 

MHz 

VDD = 15V 

1,2,3 

+25''C 

8.5 

- 

MHz 

Minimum Data Setup 

Time 

TS 

VDD = 5V 

1,2,3 

+25°C 


70 

ns 

VDD = 10V 

1,2,3 

+25°C 


40 

ns 

VDD = 15V 

1,2,3 

+25°C 


30 

ns 

Clock Rise and Fall Time 

TRCL 

TFCL 

VDD = 5V 

1,2,3 

+25°C 


15 

ps 

VDD = 10V 

1,2,3 

+25°C 


15 

ps 

VDD = 15V 

1,2,3 

+25°C 


15 

ps 

Minimum Clock Pulse 
Width 

TWCL 

VDD = 5V 

1,2,3 

+25°C 


180 

ns 

VDD = 10V 

1,2,3 

+25°C 


80 

ns 

VDD = 15V 

1,2,3 

+25°C 


50 

ns 

Minimum Reset Pulse 
Width 

TWR 

VDD = 5V 

2,3 

+25°C 


200 

ns 

VDD = 10V 

2,3 

+25°C 


80 

ns 

VDD = 15V 

2,3 

+25°C 


60 

ns 

input Capacitance 

CIN 

Any Input 

1,2 

+25°C 



PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

N Threshold Voltage 

VNTH 

N Threshold Voltage 

Delta 

AVNTH 

P Threshold Voltage 

VPTH 

P Threshold Voltage 

Delta 

AVPTH 

Functional 

F 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10pA 


VSS =r OV, IDD = lOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 
































































































































































































Specifications CD4015BMS 




TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


LIMITS 


PARAMETER SYMBOL 


CONDITIONS 


Propagation Delay Time TPHL VDD = 5V 
TPLH 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


NOTES TEMPERATURE MIN MAX | UNITS 


1,2, 3, 4 +25°C 



3. See Table 2 for +25°C limit. 

4. Read and Record 


1 .35 X ns 
+25°C 
Limit 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS-l■25°C 


PARAMETER SYMBOL 


Supply Current - MSI-2 IDD 


Output Current (Sink) IOL5 


Output Current (Source) IOH5A 


DELTA LIMIT 


±1.0pA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Notel) 


Interim Test 3 (Post Burn-In) 


PDA (Notel) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7, 9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 I 1,7,9 


Sample 5005 1,2,3, 8A, 8B, 9 


Group D 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,2 3 


I 


CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


1,7,9 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


Static Burn-In 2 2 - 5,10 -13 

Note 1 


OSCILLATOR 


FUNCTION OPEN GROUND 


Static Burn-Ini 2-5,10-13 1,6-9,14,15 16 

Note 1 



8 1,6,7,9,14-16 














































































































Specifications CD4015BMS 

TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS (Continued) 



NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD s 18V ± 0.5V 

2. Each pin except VOD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 

Logic Diagram 



7-730 

























CD4015BMS 


Typical Performance Characteristics 


_ AMBIENT TEMPERATURE (Ti)-+25°C 

I - \ - \ - \- 


AMBIENT TEMPERATURE (Ta) =+25®C 


30-GATE-TO-SOURCE VOLTAGE (VGS) ■ 15V “ 



GATE-TO^OURCE VOLTAGE 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 




DRAIN-TOGOURCE VOLTAGE (VDS) (V) 
_-15 -10 


AMBIENT’(eMPERATURE (Ta) - 42^C 
-GATE-TO-SOURCE VOLTAGE (VGS) > -5V 

I I I 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TOGOURCE VOLTAGE (VDS) (V) 
-15 -10 -T 


AMBIENT TEMPERATURE (Ta) « 

GATE-lX>SOURCE VOLTAGE (VGS) « -5V 

I I I 



FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) s 425°C 


SUPPLY VOLTAGE (VDD) a 5V , 










10V 

15V 





0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


20 40 60 80 

LOAD CAPACITANCE (CL) (pF) 


FIGURE 7. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 


7-731 


OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 













CD4015BMS 



7-732 












































































































SEMICONDUCTOR 


CD4016BMS 


December 1992 


CMOS Quad Bilateral Switch 


Features 

• Transmission or Multiplexing of Analog or Digital Signals 

• High Voltage Type (20V Rating) 

• 20V Digital or ±10V Peak-to-Peak Switching 

• 2800 Typical On-State Resistance for 15V Operation 

• Switch On-State Resistance Matched to Within 10O 
Typ. Over 15V Signal Input Range 

• High On/Off Output Voltage Ratio: 65dB Typ. at RS » 
10kHz, RLsIOkO 

• High Degree of Linearity: <0.5% Distortion Typ. at RS 
= 1kHz, VIS = 5Vp-p, VDD-VSS ^ 10V, RL = lOkO 

• Extremely Low Off State Switch Leakage Resulting in 
Very Low Offset Current and High Effective Off State 
Resistance: lOOpA Typ. at VDD-VSS = 18V, T^ = 25°C 

• Extremely High Control Input Impedance (Control cir¬ 
cuit Isolated from Signal Circuit: lO'^^O Typ. 

• Low Crosstalk Between Switches: -50dB Typ. at RS = 
0.9MHz, RL = 1ka 

« Matched Control Input to Signal Output 
Capacitance: Reduces Output Signal Transients 

• Frequency Response, Switch On = 40MHz (Typ.) 

• 100% Tested for Quiescent Current at 20V 

• Maximum Control Input Current of I^A at 18V Over Full 
Package Temperature Range; lOOnA at 18V at +25^0 

• 5V, 10V and 15V Parametric Ratings 


Pinout 


CD4016BMS 
TOP VIEW 


SIG A OUT 


SIG B OUT 


CONTROL B 


CONTROL C 



m CONTROL A 


hm CONTROL D 


m SIG D OUT 


9 SIG C OUT 


Applications 

• Analog Signal Switching/Multiplexing 

• Signal Gating 

• Squelch Control 

• Chopper 

• Modulator 

• Demodulator 

• Commutating Switch 

• Digital Signal Switching/Multiplexing 

• CMOS Logic Implementation 

• Analog to Digital & Digital to Analog Conversion 

• Digital Control of Frequency, Impedance, Phase, and 
Analog Signal Gain 

Description 

CD4016BMS Series types are quad bilateral switches intended 
for the transmission or multiplexing of analog or digital signals. 
Each of the four independent bilateral switches has a single con¬ 
trol signal input which simultaneously biases both the p and n 
device in a given switch on or off. 

The CD4016BMS is supplied in these 14 lead outline packages: 
Braze Seal DIP H4Q 

Frit Seal DIP H1B 


Ceramic Flatpack H3W 



CAUTION: These devices are sensKive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 3296 














Specifications CD4016BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs . *.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265®C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Supply Current 

IDD 

Input Leakage Current 

ML 


Input Leakage Current 


Input/Output Leakage 
Current (Switch Off) 


Input/Output Leakage 
Current (Switch Off) 


N Threshold Voltage 


P Threshold Voltage 


On-State Resistance 
RL= 10K Returned to 
VDD-VSSy2 


Functional 
(Note 3) 


Switch Threshold 
RL = 100KtoVDD 





CONDmONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VC = VDD or GND 


VC = VDD or GND 


VDD = 18V, VC = OV, VIS = 18V, 
VOS = OV 


VDD = 18 V, VIS = 18 V, VOS = OV 


VDD = 10V, ISS = -10pA 


VSS = 0V, IDD = 10pA 


VIS = VDD or VSS, VDD = 10V 


VIS = 4.75V or 5.75V, VDD = 10V 


VIS = VDD or VSS, VDD = 15V 


VIS = 7.25 or 7.75, VDD = 15V 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


SWTHRH5 VDD = 5V, VC = 1.5V, VIS = GND 


SWTHRH15 VDD = 15V, VC = 2V, VIS = GND 


GROUP A 
SUBGROUPS 







TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25®C 


+125^0 


-55°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25®C 


+125°C 


-55°C 


+25®C 


+125°C 


-55°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 




VOH> VOL< 
VDD/2 VDD/2 



































































































































































Specifications CD4016BMS 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

1 LIMITS 

UNITS 

MIN 

MAX 

Input Voltage Control, 
Low (Note 2) 

VILC 

VDD = 5V, VOS = VDD. VIS = VSS, 
and VDD = 5V, VOS = VSS, VIS = 
VDD. IIISI < lOpA 

1 

+25°C 

- 

0.7 

■■ 

2 

+125°C 

- 

0.4 

mm 

3 

-55°C 

- 

0.9 

V 

Control Input High 
Voltage 

(Note 2, Figure 12) 

VIS = VSS, and 

VIS = VDD 

VIHC 

VDD = 5V, IIISI = .16mA, 4.6V < 
VOS < 0.4V 

1 

+25°C 

3.5 

- 

V 

VDD = 5V, IIISI = .14mA, 4.6V < 
VOS < 0.4V 

2 

+125°C 

3.5 

- 

V 

VDD = 5V. IIISI = .25mA, 4.6V < 
VOS < 0.4V 

3 

-55°C 

3.5 

- 

V 

VIHC 

VDD = 15V, IIISI = 1.2mA, 13.5V < 
VOS < 1.5V 

1 

+25°C 

11 

- 

V 

VDD = 15V, IIISI = 1.1mA, 13.5V < 
VOS < 1.5V 

2 

+125°C 

11 

- 

V 


3 

- 550 c 

11 

- 

V 


NOTES: 1. All voltages referenced to device GND, 100% testing being implemented. 

2. Go/No Go test with limits applied to inputs 

3. VDD = 2.8V/3V, RL = 100K to VDD 


VDD = 20V/18V, RL = 10K to VDD 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Signal Input to Signal 
Output 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 
(Notes 1,2) 

9 

+25°C 

- 

100 

ns 

10,11 

+125°C, -55°C 

- 

135 

ns 

Propagation Delay 

Turn On 

TPZH 

TPZL 

VDD = 5V, VIN = VDD or GND 
(Notes 2,3) 

9 

+25°C 

- 

70 

ns 

10,11 

+125°C, -55°C 

- 

95 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 

3. CL = 50pF, RL = 1K, TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


SYMBOL 


CONDITIONS 


NOTES 


TEMPERATURE 


LIMITS 


MIN 


MAX 


UNITS 


Supply Current 


IDD 


VDD = 5V, VIN = VDD or GND 


1,2 


-55°C, +25°C 


+125°C 


VDD = 10V, VIN = VDD or GND 


1,2 


-55°C, +25°C 


+125°C 


VDD = 15V, VIN = VDD or GND 


1,2 


-55°C, +25°C 


+125°C 


0.25 


7.5 


0.5 


15 


0.5 


30 


pA 


pA 


pA 


pA 


pA 


pA 


Input Voltage Control, 
Low 


VILC 


VDD = 10V, VOS = VDD, VIS = 
VSSand VOS = VSS, VIS = VDD 
IIISI<10pA 


1,2 


+25°C-55°C 


+125°C 


0.7 


0.4 








































































































































Specifications CD4016BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

|||QQ]|| 

MAX 

Input Voltage Control, 

High (See Figure 12) 

VIHC 

VDD = 10V, VIS = VDD or GND 

1,2 

+25°C-55°C 

m 

- 

V 

1,2 

+125°C 

7 

- 

Bi 

1,2 

-55°C 

7 

- 

V 

Propagation Delay Signal 
Input to Signal Output 

TPHL 

TPLH 

VDD = 10V 

1,2,3 

+25°C 

- 

40 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

30 

ns 

Propagation Delay 

Turn On 

TPZH 

TPZL 

VDD = 10V 

1,2,4 

+25°C 

- 

40 

ns 

VDD = 15V 

1.2,4 

+25°C 

- 

30 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 


PF 


NOTES: 

1. All voltages referenced to device GNO. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K. Input TR, TF < 20ns. 

4. CL = 50pF,RL = 1K 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

2.5 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10^iA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVNTH 

VDD * 10V, ISS =-lOpA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 


P Threshold Voltage 

Delta 

AVPTH 

VSS = 0V,IDD=10pA 

1.4 

+25°C 

- 

±1 

■1 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns, 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - SSI 

IDD 

±0.1 pA 

ON Resistance 

RONDEL10 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Bum-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 




































































































































Specifications CD4016Bi\/iS 
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7-737 


LOGIC 


















































































CD4016BMS 



7-738 












CD4016BMS 





FIGURE 12. DETERMINATION OF RON AS A TEST CONDITION FOR 

CONTROL INPUT HIGH VOLTAGE (VIHC) SPECIFICATION 


7 



7-739 


ATTENUATION (db) 









































CD4016BMS 


TYPICAL ON-STATE RESISTANCE CHARACTERISTICS, Ta = +25°C 


CHARACTERISTICS* 

SUPPLY 


LOAD CONDITIONS 

CONDITIONS 

RL = 

IRQ 

RL = 

lOkQ 

RL = ' 

lOOkCl 

VDD 

(V) 

vss 

(V) 

VALUE 

(«) 

Vis 

(V) 

VALUE 

P) 

Vis 

(V) 

VALUE 

(«) 

Vis 

(V) 

RON 

+15 

0 

200 

+15 

200 

+15 

180 

+15 




200 

0 

200 

0 

200 

0 

RON (max.) 

+15 

0 

300 

+11 

300 

+9.3 

320 

+9.2 

RON 

+10 

0 

290 

+10 

250 

+10 

240 

+10 




290 

0 

250 

0 

300 

0 

RON (max.) 

+10 

0 

500 

+7.4 

560 

+5.6 

610 

+5.5 

RON 

+5 



860 

+5 

470 

+5 

450 

+5 




600 

0 

580 

0 

800 

0 

RON (max.) 

+5 

0 

1.7k 

+4.2 

7k 

+2.9 

33k 

+2.7 

RON 

+7.5 

-7 

.5 

200 

+7.5 

200 

+7.5 

180 

+7.5 




200 

IQ3I 

200 

IQQI 

180 

rai 

RON (max.) 

+7.5 

-7.5 

290 

±0.25 

280 

±0.25 

400 

±0.25 

RON 

+5 

. 

5 

260 

+5 

250 

+5 

240 

+5 




310 

-5 

250 

-5 

240 

-5 

RON (max.) 

+5 

-5 

600 

±0.25 

580 

±0.25 

760 

±0.25 

RON 

+2.5 

-2.5 

590 

+2.5 

450 

+2.5 

490 

+2.5 




720 

-2.5 

520 

-2.5 

520 

-2.5 

RON (max.) 

+2.5 

-2.5 

232k 

±0.25 

300k 

±0.25 

870k 

±0.25 


*Variation from perfect switch, ron = OQ 


Typical Wave Response 



FIGURE 13. TYPICAL SINE WAVE RESPONSE OF VDD = +7.5V, 

FIGURE 14. TYPICAL SINE WAVE RESPONSE OF VDD = +5V, 

VSS = -7.5V 

VSS = -5V 

Scale X = 0.2ms/Div Y = 2.0V/Div 

Scale X = 0.2ms/Div Y = 2.0V/Div 

VDD = VC =+7.5V, RL = lOKO 

VDD = VC = +5V, RL=10KO 

CL= 15pF 

CL= 15pF 

fis=1kHz VIS = 5Vp-p 

fls=1kHz VIS = 5Vp-p 

Distortion = 0.2% 

Distortion = 0.4% 


7-740 

































































































































































CD4016BMS 



rnuamtrnaaiimmtasm 


Typical Wave Response (Continued) 


FIGURE 15. TYPICAL SINE WAVE RESPONSE OF VDD = +2.5V, 
VSS = -2.5V 


FIGURE 16. TYPICAL SQUARE WAVE RESPONSE AT VDD=VC 
= +15V,VSS=:GND 


Scale: X = 0.2ms/Div Y = 2.0V/Div 


Scale: X = 10Ons/Div Y = 5.0V/Div 


FIGURE 17. TYPICAL SOU ARE WAVE RESPONSE AT VDD=VC 
= -i-10V,VSS=:GND 

Scale: X = lOOns/DIv Y = S.OV/DIv 


FIGURE 18. TYPICAL SQUARE WAVE RESPONSE AT VDD s VC 
= +5V, VSS = GND 


Scale: X = 10Ons/Div Y = 2.0V/Div 


VOS WITH TEST UNIT 
(1 SWITCH OF 
CD4016BMS PLUGGED 
IN TEST RXTURE) ^ 


CD4016BMS 


VOS RXTURE ALONE 
(NO UNIT.. .TERM 
5TO 3 OF SOCKET)^ 


ALL UNUSED TERMINALS 
ARE CONNECTED TO VSS 


VC = lOV/DIv 
VOS = 0.2V/DIV 
t = lOOns/Div 


FIGURE 19. CROSSTALK-CONTROL INPUT TO SIGNAL OUTPUT 


7-741 


LOGIC 
































CD4016BMS 


+10Vy-- -- 

0-^ ^- V|, o-| CD4016BMS | t ~T 

tr s tf B 20ns J I 

200KQ < ^ ' CL 

ALL UNUSED TERMINALS ' * T * 

ARE CONNECTED TO VSS ® 


VDD y-^ 

tr B tf B 20ns 


ALL UNUSED TERMINALS 
ARE CONNECTED TO VSS 


VC Psjd 
trBtfB20ns^ ^ ^ 


: CL^ RLbIOKO 


FIGURE 20. PROPAGATION DELAY TIME SIGNAL INPUT (VIS) FIGURE 21. MAXIMUM CONTROL-INPUT REPETITION RATE 
TO SIGNAL OUTPUT (VOS) 

MEASURED ON BOONTON CAPACITANCE 

VC (13) BRIDGE MODEL 75A (1MHz) 


VC 

(13) 

± 

_L 

(1) 

0 — 


-L- O-|CD4016BMSj—J-O 

V|. = VDD Jvs^ (| ) 

SWITCH THRESHOLD VOLTAGE IS DERNED AS THE VOLTAGE 
APPUED TO A TRANSMISSION GATE CONTROL WHICH CAUSES 
10^A OF TRANSMISSION GATE CURRENT 

FIGURE 22. SWITCH THRESHOLD VOLTAGE 
VDD y ■ VC VDD 


VDD ^ 

o—y 

tr s tf = 20n8 


Vi, B VDD OR VSS 

ALL UNUSED TERMINALS 
ARE CONNECTED TO VSS 



VCb- 5 V Vi, 
VSS B - 5 V 
VDDb+ 5 V 


•"T. 

CIOS —r 
“HO. 1 


ALL UNUSED TERMINALS 
ARE CONNECTED TO VSS 

FIGURE 23. CAPACITANCE CIOS AND COS 


IRLTOVSS 

i.V|,TOVDD 


VDD 

FIGURE 24. TURN-ON PROPAGATION DELAY CONTROL INPUT 


Chip Dimensions and Pad Layout 

K) 20 30 40 5052 



53 I 6 I METALUZATION: Thickness: 11 kA - 14kA, AL. 

(I.347-1.549) , , 

PASSIVATION: 10.4kA - 15.6kA, Silane 

BOND PADS: 0.004 inches X 0.004 inches MIN 

DIE THICKNESS: 0.0198 inches - 0.0218 i 


(1245-1447) 

Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (IC® Inch) 
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SEMICONDUCTOR 


CD4017BMS 

CD4022BMS 


December 1992 


CMOS Counter/Dividers 


Features 

• High Voltage Types (20V Rating) 

• Fully Static Operation 

• Medium-Speed Operation 10MHz (TVp) at VDD = 10V 

• Standardized Symmetrical Output Characteristics 
« 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
Number ISA, “Standard Specifications for Description 
of *B' Series CMOS Devices” 

Applications 

• Decade Counter/Decimai Decode Display (CD4017BMS) 

• Binary Counter/Decoder 

• Frequency Division 

• Counter Control/Timers 
« Divide-by-N Counting 

® For Further Application Information, See ICAN-6166 “COS/MOS 
MSI Counter and Register Design and Applications” 

Description 

CD4017BMS - Decade Counter with 10 Decoded Outputs 
CD4022BMS - Octal Counter with 8 Decoded Outputs 
CD4017BMS and CD4022BMS are 5-stage and 4-stage 
Johnson counters having 10 and 8 decoded outputs, respec¬ 
tively. Inputs include a CLOCK, a RESET, and a CLOCK INHIBIT 
signal. Schmitt trigger action in the CLOCK input drcuit provides 
pulse shaping that allows unlimited clock input pulse rise and fall 
times. 

These counters are advanced one count at the positive clock sig¬ 
nal transition if the CLOCK INHIBIT signal is low. Counter 
advancement via the clock line Is inhibited when the CLOCK 
INHIBIT signal is high. A high RESET signal clears the counter to 
its zero count. Use of the Johnson counter configuration permits 
high speed operation, 2-input decode gating and spike-free 
decoded outputs. Anti-lock gating is provided, thus assuring 
proper counter sequence. The decoded output are normally low 
and go high only at their respective decoded time slot. Each 
decoded output remains high for one full clock cycle. A CARRY¬ 
OUT signal completes one cycle every 10 clock input cycles in 
the CD4017BMS or every 8 cloi Input cycles in the 

CD4022BMS and is used to ripple-clock the succeeding device 
in a multi-device counting chain. 

The CD4017BMS and CD4022BMS series types are supplied in 
these 16 lead outline packages 

Braze Seal DIP *H4W tH4X 

Frit Seal DIP *H1F fHIE 

Ceramic Flatpack H6W 

*CD4017B Only t CD4022B Only 


Pinouts 


CD4017BMS 
TOP VIEW 


NCsNO 

CONNECTION 



NCsNO 

CONNECTION 


Functional Diagrams 


CLOCK 
CLOCK INHIBIT 
RESET 


VCC = 16 
VSSsS 


RESET 
53 CLOCK 
is] CLOCK INHIBIT 
in CARRY OUT 


CD4022BMS 
TOP VIEW 



m CLOCK INHIBIT 


m CARRY OUT 


CD4017BMS 



DECODED 

DECIMAL 

OUT 


CARRY OUT 


CD4022BMS 


CLOCK — 

14 

2 

CLOCK INHIBIT — 

13 

1 

RESET — 

15 

3 



7 



11 



4 



5 

VCC = 16 

VSS = 8 


10 

12 


DECODED 

OUT 


CARRY OUT 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
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Specifications CD4017BMS, CD4022BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs...-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65®C to +150°C 

Lead Temperature (During Soldering).-t-265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D. F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/®C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 





VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD =s5V,VOUT = 0.4V 


VDD = 10V, VOUTs 0.5V 


VDD = 15V, VOUT=1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 10V, VOUT=:9.5V 


VDD = 15V, VOUT=: 13.5 V 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 



TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C. -55°C 


+25°C, +125°C, -55°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 



Input Voltage Low 
(Note 2) 


Input Voltage High VIH VDD = 5V, VOH > 4.5V, VOL < 0.5V 1,2,3 +25°C,+125°C,-55°C 3.5 

(Note 2) 


Input Voltage Low VIL VDD = 15V, VOH > 13.5V, 1,2,3 +25°C,+125°C,-55°C 

(Note 2) VOL < 1.5V 


Input Voltage High VIH VDD = 15V, VOH > 13.5V, 1,2,3 +25°C,+125°C,-55°C 11 

(Note 2) VOL < 1.5V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


I 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS (Note 1,2) 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

650 

ns 

Clock to Decode Out 

TPLH1 


10,11 

+125°C, -55®C 

- 

878 

ns 
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PARAMETER 

SYMBOL 

Propagation Delay 

TPHL2 

Clock to Carry Out 

TPLH2 

Propagation Delay 

TPHL3 

Reset to Out 

TPLH3 

Transition Time 

TTHL 


TTLH 

Maximum Clock Input 

FCL 


Specifications CD4017BMS, CD4022BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


CONDITIONS (Note 1.2) 

GROUP A 
SUBGROUPS 

VDD = 5V, VIN =: VDD or GND 

9 


10,11 

VDD = 5V, VIN = VDD or GND 

9 


10,11 

VDD = 5V, VIN = VDD or GND 

9 


10,11 

VDD = 5V, VIN = VDD or GND 

9 


10,11 


LIMITS 


MAX 


Frequency 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125^0 limits guaranteed, 100% testing being implemented. 



TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V. VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 


NOTES TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 
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Specifications CD4017BMS, CD4022BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Input Voltage Low 


Input Voltage High 


Propagation Delay Clock 
to Decode Out 


Propagation Delay Clock 
to Carry Out 


Propagation Delay Reset 
to out 


Transition Time 


Maximum Clock Input 
Frequency 


Minimum Setup Time 
Clock Inhibit to Clock 
Setup 


Minimum Reset Pulse 
Width 


Minimum Clock Pulse 
Width 


SYMBOL 


VIL 





CONDITIONS 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V ^ 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD=:5V 


VDD 10V 


VDD = 15V 


Any Input 



270 

ns 

170 

ns. 

250 

ns 

160 

ns 

230 

ns 

170 

ns 

100 

ns 

80 

ns 

- 

MHz 

- 

MHz 

230 

ns 

100 

ns 

70 

ns 

260 

ns 

110 

ns 

60 

ns 

200 

ns 

90 

ns 

60 

ns 

7.5 

pF 


Input Capacitance 


NOTES: 

1. Ail voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

N Threshold Voltage 

VTN 

N Threshold Voltage 

Delta 

AVTN 

P Threshold Voltage 

VTP 

P Threshold Voltage 

Delta 

AVTP 

Functional 

F 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10pA 


VDD = 10V, ISS = -10pA 


VSS = 0V,IDD = 10pA 


VSS = 0V,IDD = 10^lA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 
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Specifications CD4017BMS, CD4022BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


LIMITS 


PARAMETER 


Propagation Delay Time 



CONDITIONS 


VDD = 5V 


NOTES 




NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TEMPERATURE 


+25°C 


3. See Table 2 for +25°C limit. 

4. Read and Record 




TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER SYMBOL 


Supply Current - MSI-2 IDD 


Output Current (Sink) IOL5 


Output Current (Source) IOH5A 


DELTA LIMIT 


±1.0nA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 



MIL-STD-883 



CONFORMANCE GROUP 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note1) 


Interim Test 3 (Post Burn-In) 


PDA (Note1) 


Final Test 



100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B, 10,11 


Sample 5005 1, 2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7, 9 


Sample 5005 1,2, 3, 8A, 8B, 9 


IDD, IOL5, IOH5A 


IDD, IOL5. IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2 3 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 





MIL-STD-883 

CONFORMANCE GROUPS 

METHOD 


Group E Subgroup 2 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


READ AND RECORD 


PRE-IRRAD 


1.9 


POST-IRRAD 


Table 4 


OSCILLATOR 


50kHz 25kHz 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 
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CD4017BMS, CD4022BMS 


CARRY 

7 OUT 


Logic Diagram (Continued) 



FIGURE 2. CD4022BMS 

Timing Diagram 
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CD4017BMS, CD4022BMS 


Typical Performance Characteristics 



DRAIM-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 5. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO^URCE VOLTAGE (VDS) (V) 



0 

f 

" I 

.10 I 

UJ 

“I 

-25 

^ I 


FIGURE 7. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



FIGURE 9. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
FIGURE 6. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 8. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



LOAD CAPACITANCE (CL) (pF) 

FIGURE 10. TYPICAL PROPAGATION DELAY TIME AS A 

FUNCTION OF LOAD CAPACITANCE (CLOCK TO 
DECODE OUTPUT) 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 










CD4017BMS, CD4022BMS 


Typical Performance Characteristics (Continued) 




0 1 0 20 30 40 50 60 70 80 90 100 

LOAD CAPACrrANCE (CL) (pF) 

FIGURE 11. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 
(CLOCK TO CARRY OUT) 
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_ 
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CLOCK INPUT FREQUENCY (fCL) (kHz) 

FIGURE 12. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF CLOCK INPUT FREQUENCY 


When the decoded output Is reached (N^ clock pulse) the S- 
R flip-flop (constructed from two NOR gates of the CD4(X)1B) 
generates a reset pulse which clears the CD4017BMS or 
CD4022BMS to its zero count. At this time, if the N* decoded 
output is greater than or equal to 6 in the CD4017BMS or 5 in the 
CD4022BMS, the Cqut line goes high to clock the next 
CD4017BMS or CD4022BMS counter section. The “0” decoded 


output also goes high at this time. Coincidence of the ctock low 
and decoded “0” output low resets the S-R flip-flop to enable the 
CD4017BMS or CD4022BMS. If the decoded output is less 
than 6 (CD4017BMS) or 5 (CD4022BMS), the Cqut line will not 
go high and, therefore, cannot be used. In this case “0” decoded 
output may be used to perform the clocking function for the next 
counter. 



CD4017BMS 

OR 

CD4022BMS 


CoutFORN^S 

faCLOCK+N 


N DECODED O DECODED 
OUTPUTS OUTPUTS ALTERNATE Cqut 

-►FORNa2TO10 

. ., f = CLOCK+N 


Delays Measured Between 50% levels on All Waveforms 

FIGURE 13. PROPAGATION DELAY, SETUP, AND RESET RE¬ 
MOVAL TIME WAVEFORMS 


FIGURE 14. DIVIDE BY N COUNTER (N ^ 10) WITH N DECODED 
OUTPUTS 


CE CD4017BMS 
QO 01 ... Q8 


9 DECODED 
OUTPUTS 


FIRST STAGE 


C R 

CE CD4017BMS 
QO Q1 ... Q8 Q9 


8 DECODED 
OUTPUTS 


INTERMEDIATE STAGE 

FIGURE 15. CASCADING THE CD4017BMS 


- c 

R 

|-c CE 

CD4017BMS 

I QO 

Q1 ... Q8 Q9 


.1 ^ 1. l_ 

8 DECODED 


OUTPUTS 

LAST STAGE 


7-751 



















CD4017BMS, CD4022BMS 



_ 4-10 
(0.102-0254) 


.I02-II0_ 


(2.591-2.794) 


CD4017BMSH 


0 10 20 30 40 50 60 70 fio 90 



(2.210-2.413) 


Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (lO"® inch) ' 

CD4022BMSH 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 1 0.4kA • 1 5.6kA, Silane 


BOND PADS: 0.004 inches X 0.004 inches MIN 
DIETHICKNESS: 0.0198 inches - 0.0218 

















































SEMICONDUCTOR 


CD4018BMS 


December 1992 


CMOS Presettable 
Divide-By- “N” Counter 


Features 

• High Voltage Type (20V Rating) 

• Medium Speed Operation 10MHz (typ.) at VDD - VSS s 
10V 

• Fully Static Operation 

• 100% Tested for Quiescent Current at 20V 

• Standardized Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of 1|xa at 18V Over Full Pack¬ 
age-Temperature Range; 

- 100nAat18Vand25®C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD = 15V 

• Meets Ail Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B' Series CMOS Devices" 

Applications 

• Fixed and Programmable Divided- By-10, 9, 8,7, 6, 5, 
4,3,2 Counters 

• Fixed and Programmable Counters Greater Than 10 

• Programmable Decade Counters 

• Divide-By- “N” Counters/Frequency Synthesizers 

• Frequency Division 

• Counter Control/Timers 


Description 

CD4018BMS types consist of 5 Johnson-Counter stages, 
buffered Q outputs from each stage, and counter preset con¬ 
trol gating. CLOCK, RESET, DATA. PRESET ENABLE, and 
5 individual JAM inputs are provided. Divide by 10,8, 6, 4, or 
2 _coimter_configurations can be implemented by feeding the 
Q5, Q4, Q3, Q2, Q1 signals, respectively, back to the DATA 
Input. Divlde-by-9, 7, 5, or 3 counter configurations can be 
implemented by the use of a CD401 IB to gate the feedback 
connection to the DATA input. Divide-by functions greater 
than 10 can be achieved by use of multiple CD4018BMS 
units. The counter is advanced one count at the positive 
clock-signal transition. Schmitt Trigger action on the clock 
line permits unlimited clock rise and fall times. A high 
RESET signal clears the counter to an all-zero condition. A 
high PRESET-ENABLE signal allows information on the JAM 
inputs to preset the counter. Anti-lock gating is provided to 
assure the proper counting sequence. 

The CD4018BMS is supplied In these 16-lead outline pack¬ 
ages: 

Braze Seal DIP H4T 
Frit Seal DIP H1F 
Ceramic Flatpack H6W 


Functional Diagram 


JAM INPUTS VDD 


“2” “4” 

•* 1 - “ 3 ” « 5 ” 

I2 la I? Is |l2 16 



PRESET 20\ 
ENABLE 


I 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r tc o 


File Number 3298 







Specifications CD4018BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).. -0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD •f0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliabifity Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55®C to +100°C (Package Type D, F, K).500mW 

For TA =: +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage I 


P Threshold Voltage 


Functional 


SYMBOL 


IDD 



CONDmONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VDD = 18V 


VDD = 20 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT= 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT=1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10mA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


GROUP A 
SUBGROUPS 

TEMPERATURE 

1 

+25°C 

2 

+125°C 

3 

-55°C 

1 

+25°C 

2 

+125°C 

3 

-55°C 

1 

+25“C 

2 

+125°C 

3 

-55°C 

1.2,3 

+25®C, +125°C, -55°C 


|+25°C,+125®C,-55°C| 14.95 


+25°C 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


H> VOL< 
D/2 VDD/2 


Input Voltage Low 
(Note 2) 


Input Voltage High VIH VDD = 5V, VOH > 4.5V, VOL < 0.5V 1,2,3 +25°C,+125®C,-55°C 

(Note 2) 


Input Voltage Low VIL VDD = 15V, VOH > 13.5V, 1,2, 3 +25°C, +125°C, -55°C 

(Note 2) VOL < 1.5V 


Input Voltage High VIH VDD = 15V, VOH > 13.5V, 1,2,3 +25°C,+125®C,-55°C 

(Note 2) VOL < 1.5V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs 


is 0.050V max. 
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Specifications CD4018BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

PARAMETER SYMBOL CONDITIONS (NOTE 1) SUBGROUPS TEMPERATURE 


Propagation Delay 
Clock To Q 


Propagation Delay 
Preset To Q 


Propagation Delay 
Reset ToQ 


TPHL1 VDD = 5V, VIN = VDD or GND 
TPLH1 


TPHL2 VDD = 5V, VIN = VDD or GND 
TPLH2 


TPLH3 VDD = 5V. VIN = VDD or GND 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


10,11 +125°C,-55°C 



NOTES: 

1. CL = 50pF, RL = 200K, Input TR. TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL 


CONDITIONS 


Supply Current 


VDD = 15V, VIN = VDD or GND 1,2 


Output Voltage 


Output Voltage 


Output Voltage 


Output Voltage 


NOTES TEMPERATURE 


IDD VDD = 5V, VIN = VDD or GND 1,2 -55°C, +25°C 

+125°C 

VDD = 10V, VIN = VDD or GND 1,2 -55°C, ■f25°C 

_ ■t-125°C 

VDD = 15V, VIN = VDD or GND 1, 2 -55°C, -t-25°C 

+125®C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125®C, 

-55®C 


1,2 +25°C,+125®C, 

-55°C 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH I VDD = 10V, No Load 


MIN MAX 


Output Current (Sink) IOL5 VDD = 5V, VOUT = 0.4V 


Output Current (Sink) I IOL10 I VDD = 10V, VOUT = 0.5V 


Output Current (Sink) IOL15 I VDD = 15V, VOUT = 1.5V 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B I VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 I VDD = 10V, VOUT = 9.5V 


Output Current (Source) I IOH15 I VDD =15V, VOUT = 13.5V 


Input Voltage Low VIL VDD= 10V, VOH>9V, VOL< IV 1,2 +25°C,+125°C, 

-55°C 


Input Voltage High VIH VDD = 10V, VOH>9V, VOL< IV 1,2 +25°C,+125°C, 

-55°C 


Propagation Delay TPHL1 VDD = 10V _ 

Clock ToQ TPLH1 VDD = 15V 


Propagatloji Delay TPHL2 VDD = 10V _ 

Preset To Q TPLH2 VDD = 15V 
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Specifications CD4018BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay Reset 
toQ 

TPLH3 

VDDslOV 

1,2,3 

+25°C 

- 

250 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

180 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1.2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V 

1,2,3 

+25°C 

3 

- 

MHz 

VDD = 10V 

1,2,3 

+25°C 

7 

- 

MHz 

VDD = 15V 

1,2,3 

+25°C 

8.5 

- 

MHz 

Minimum Data Setup 

Time 

TS 

VDD = 5V 

1,2,3 

+25°C 


40 

ns 

VDD = 10V 

1,2,3 

+25°C 


12 

ns 

VDD = 15V 

1,2,3 

+25°C 


6 

ns 

Minimum Data Hold Time 

TH 

VDD = 5V 

1,2,3 

+25°C 


140 

ns 

VDD = 10V 

1,2,3 

+ 250 C 


80 

ns 

VDD = 15V 

1,2,3 

+25°C 


60 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


160 

ns 

1 

II 

Q 

Q 

> 

1,2,3 

+25°C 


70 

ns 

VDD = 15V 

1.2,3 

+25°C 


50 

ns 

Minimum Preset/Reset 
Removal Time 

TREM 

VDD = 5V 

1,2,3 

+25°C 


80 

ns 

VDD = 10V 

1,2,3 

+25°C 


30 

ns 

VDD = 15V 

1.2,3 

+25°C 


20 

ns 

Minimum Preset/Reset 
Pulse Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


160 

ns 

VDD = 10V 

1,2,3 

+ 25^0 


70 

ns 

VDD = 15V 

1,2,3 

+25°C 


50 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device QNO. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10nA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTND 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 


P Threshold Voltage 

Delta 

AVTPD 

VSS=:0V, IDD=10pA 

1,4 

+25°C 

■ - 

±1 

■ 

Functional 

u. 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDDy2 

V 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 
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CD4018BMS 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


0 5 10 15 

DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO^URCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE (Ta) » 42^0 
-GATE-TO^OURCE VOLTAGe‘(VGS) «-SV 

I I I 




DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE (Ta) =+25®C 

I I ' ^ I 

GATE-TO^OURCE VOLTAGE (VGS) * -SV 

I I I 




FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



AMBIENT TEMPERATURE (Ta) = +25®C 

I I I ' ^ I 


SUPPLY VOLTAGE (VDD) a 5V ^ 










10V 

15V 





0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


AMBIENT TEMPERATURE (Ta) = +25°C 


“SUPPLY VOLTAGE (VDD) = 5V ' 


0 20 40 60 80 10 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 
(CLOCK TOO) 
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OUTPUT HIGH 
















PROPAGATION DELAY TIME (tPHL, tPLH) (ns) 


CD4018BMS 




7-760 

















CD4018BMS 


EXTERNAL CONNECTIONS FOR DIVIDE BY 10,9.8,7.6,5,4,3, 
OPERATION 


DIVIDE BY 8 


DIVIDE BY 6 


DIVIDE BY 4 


DIVIDE BY 2 |Q1 




IQCQESQf 


Connected 

Back To “Data" 

No External Components 
Required 

Connected 

Back To “Data* 

No External Components 
Required 

Connected 

Back To “Data" 

No External Components 
Required . 

Connected 

Back To “Data" 

No External Components 
Required 


CONNECTED BACK TO “DATA" 
J (SKIPS “ALL4’*" STATE) 


DIVIDE BY 7 

1/2CD4011B 


QA • ^ t 


CONNECTED BACK TO “DATA” 
(SKIPS “ALL-I’o” STATE) 


S CONNECTED BACK TO “DATA" 
r (SKIPS “ALL-!’*" STATE) 


DIVIDE BY 3 

1/2CD4011B 

r . 


» CONNECTED BACK TO “DATA" 
I (SKIPS “ALL4’«" STATE) 


FIGURE 12. EXTERNAL CONNECTIONS FOR DIVIDE BY 10,9, 
8 , 7, 6, 5, 4,3, 2 OPERATION 


Chip Dimensions and Pad Layout 


10 20 30 40 50 60 TO BQ 



L— 

(0.102-0 2 


Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 


METALUZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA - 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD4019BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• Medium Speed Operation tPHL = tPLH = 60ns (typ.) at 
CL = 50pF,VDD = 10V 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• 5V; 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 

Series CMOS Devices” 

• Maximum Input Current of l^a at 18V Over Full Pack¬ 
age-Temperature Range; 

- 100nAat18Vand25°C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

Applications 

• And/Or Select Gating 

• Shift-RighVShift-Left Registers 

• True/Complement Selection 

• AND/OR/Exclusive-OR Selection 

Description 

CD4019BMS types consist of four AND/OR select gate con¬ 
figurations, each consisting of two 2-input AND gates driving 
a single 2-Input OR gate. Selection is accomplished by con¬ 
trol bits Ka and Kb. In addition to selection of either channel 
A or channel B information, the control bits can be applied 
simultaneously to accomplish the logical A + B function. 

The CD4019BMS is supplied in these 16-lead outline pack¬ 
ages: 

Braze Seal DIP H4T 
Frit Seal DIP HIE 
Ceramic Flatpack H3X 


CMOS Quad AND/OR Select Gate 


Pinout 


CD40igBMS 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


RIe Number 3299 











Specifications CD4019BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package IVpe D, F, K).Derate 

Linearity at 12mW/®C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND VDD = 20 


GROUP A 
SUBGROUPS 



VIN = VDD or GND 


VDD = 18V 


VDD = 20 



VDD = 18V 


VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V.VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT=1.5V 


VDD = 5V.VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10pA 


iVSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. Ail voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to inputs 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V. 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



7-763 














































































































































Specifications CD4019BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

300 

ns 

10,11 

+125°C, -55°C 

- 

405 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 

10,11 

+125°C, -55®C 

- 

270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







1 LIMITS 

1_ 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

1 

pA 





+125°C 

- 

30 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

2 

pA 





+125°C 

- 

60 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

2 

pA 





+125°C 

- 

120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-SS'C 

- 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1.2 

+25°C, +125°C, 
-55®C 

■ 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25®C, +125°C, 
-55®C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-SS'C 

9.95 

■ 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 





-55°C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 


mA 





-55°C 

1.6 


mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT=: 1.5V 

1,2 

+125°C 

mm 


mA 





-55®C 

mm 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 


-0.36 

mA 





-55°C 


-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 





-55°C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 


-0.9 

mA 





-55‘’C 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V, VOUT = 13.5V 

1,2 

+125°C 


mm 

mA 





-55°C 

■ 

mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C. +125'C, 
-55°C 


3 

m 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

■ 

iim 

m 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 



PARAMETER 


Propagation Delay 


Transition Time 


Input Capacitance 


input Capacitance 


NOTES: 

1. Ali voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


All A and B Inputs 


KA and KB Inputs 



TEMPERATURE 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 



PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10pA 


VDD = 10V. ISS = -10pA 


VSS = 0V, IDD=10pA 


VSS=:0V,IDD=10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSl-1 

IDD 

±0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MlL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5,10H5A 

Interim Test 1 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5,10H5A 

PDA (Notel) 

100% 5004 

1,7,9, Deltas 


Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 
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CONFORMANCE GROUP 


PDA (Note 1) 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


Specifications CD4019BMS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


READ AND RECORD 


1,7,9, Deltas 


2,3,8A,8B. 10,11 


1,2,3,7,8A,8B,9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1,2,3,8A,8B,9 


NOTE: 1.5% Parameteric, 3% Functional: Cumulative for Static 1 and 2. 


Subgroups 1,23 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


PRE-IRRAD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 
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SEMICONDUCTOR 


CD4020BMS, CD4024BMS 

CD4040BMS 


December 1992 


CMOS Ripple-Carry Binary 
Counter/Dividers 


Features 

• High Voltage Types (20V Rating) 

• Medium Speed Operation 

• Fully Static Operation 

• Buffered Inputs and Outputs 

• 100% Tested for Quiescent Current at 20V 

• Standardized Symmetrical Output Characteristics 

• Common Reset 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of 1 pa at 18V Over Full Pack¬ 
age-Temperature Range; 

- 100nAat18Vand25°C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD=15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications For Description Of 
‘B’ Series CMOS Devices’* 

Applications 

• Control Counters 

• Timers 

• Frequency Dividers 

• Time-Delay Circuits 

Description 

CD4020BMS - 14 Stage 
CD4024BMS - 7 Stage 
CD4040BMS • 12 Stage 

CD4020BMS, CD4024BMS. and CD4040BMS are ripple- 
carry binary counters. All counter stages are master-slave 
flip-flops. The state of a counter advances one count on the 
negative transition of each input pulse; a high level on the 
RESET line resets the counter to its ail zeros state. Schmitt 
trigger action on the input-pulse line permits unlimited rise 
and fail times. All inputs and outputs are buffered. 

The CD4020BMS. CD4024BMS and the CD4040BMS is 
supplied in these 14 lead outline packages: 


Pinouts 



CD4020B 

CD4024B 

CD4040B 

Braze Seal DIP 

H4W 

H4Q 

H4X 

Frit Seal DIP 

H1F 

H1B 

H1F 

Ceramic Flatpack 

H6W 

H3W 

H6W 


CD4020BMS 
TOP VIEW 


16] VDD 

iUqii 

^Q10 

^Q8 

12|Q9 

iT] RESET 

^0 

Hqi 


CD4024BMS 
TOP VIEW 


RESET 12, 
Q7 [3 
Q6 [T 

Q5 [? 
Q4 U 

VSS [7 

NC 3 NO CONNECTION 


CD4040BMS 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Specifications CD4020BMS, CD4024BMS, CD4040BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55®C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65®C to +150®C 

Lead Temperature (During Soldering).+265®C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 
For TA = -55°C to +100®C (Package Type D, F, K) ...... 500mW 

For TA s +100°C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.. +175®C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


SYMBOL 


IDO 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND VDD = 20 


GROUP A 
SUBGROUPS 



VIN = VDD or GND 


VDD = 18V 


VDD = 20 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 



VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT= 0.4V 


iMmssmsm 


VDD = 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5 V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



+25°C, +125°C, -55°C 


+25°G, +125°C, -55°C 


1 LIMITS 1 

iTnyirml 

- 

mm 

- 

lESSI 

. - 

Hi 

IBEI 

Hi 

1 -1000 

■H 

iBEa 

HBH 

- 


- 

Uslslil 

- 


- 

i^l 

14.95 

hh 

lEISI 

hb 

IBOI 

BH 

IKSi 

Hi 

- 


- 

■El 

- 

■n 

- 


IBIESII 

\mm 

Bii 

A JV 

I Q 

VOL< 

VDD/2 


1.5 

3.5 

- 

- 

4 

11 

- 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs 


is 0.050V max. 











































































































































Specifications CD4020BMS, CD4024BMS, CD4040BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


UMITS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1.2) 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


360 

ns 

OTo Q1 

TPLH1 


10,11 

+125°C. -55°C 


486 

ns 

Propagation Delay 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


330 

ns 

Qn To Qn + 1 

TPLH2 


10,11 

+125°C, -55°C 


446 

ns 

Propagation Delay 


VDD = 5V, VIN = VDD or GND 

9 

+25°C 


280 

ns 

Reset To Q 



10,11 

+125°C, -55°C 


378 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

Q1 

TTLH 


10,11 

+125°C, -55°C 

- 

270 

ns 

Maximum Clock Input 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

3.5 

- 

MHz 

Frequency 



10,11 

+125°C,-55°C 

2.22 

- 

MHz 


NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN =: VDD or GND 

1,2 

-55°C, +25°C 


5 

pA 

+125°C 


150 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 

+I 250 C 


300 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25'’C 


10 

pA 

+125°C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25®C, +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

m 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 


V 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 

-55°C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 


mA 

-55°C 

1.6 


mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

mm 


mA 

-55°C 

mm 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 

-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 

-55°C 

- 

-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 

-0.9 

mA 

-55°C 

- 

-1.6 

mA 



























































































































































































Specifications CD4020BMS, CD4024BMS, CD4040BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 


MAX 

UNITS 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5 V 

1,2 

+125°C 

- 

mm 

mA 





-55°C 

- 

mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125®C, 
-55°C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

■ 

- 

■ 

Propagation Deiay 

TPHL1 

VDD = 10V 

1,2,3 

+25°C 

- 

160 

ns 

Input To Q1 

TPLH1 

VDD = 15V 

1,2,3 

+25®C 

- 

130 

ns 

Propagation Delay 

TPHL2 

VDD = 10V 

1,2,3 

+25°C 

- 

80 

ns 

QN To QN + 1 

TPLH2 

VDD = 15V 

1,2,3 

+25°C 

- 

60 

ns 

Propagation Delay 

Reset To Q 

TPHL3 

VDD = 10V 

1,2,3 

+25°C 

- 

120 

ns 


VDD = 15V 

1,2,3 

+25°C 

- 

100 

ns 

Transition Time 

TTHL 

VDD = 10V 

2,3 

+25°C 

- 

100 

ns 


TTLH 

VDD = 15V 

2,3 

+25°C 

- 

80 

ns 

Maximum Clock Input 

FCL 

VDD = 10V 

1,2,3 

+25°C 

8 

- 

MHz 

Frequency 


VDD = 15V 

1,2,3 

+25°C 

12 

- 

MHz 

Minimum Reset Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


200 

ns 


VDD = 10V 

1,2.3 

+25°C 


80 

ns 



VDD = 15V 

1,2,3 

+25°C 


60 

ns 

Reset Removal Time 

TREM 

VDD = 5V 

1,2,3 

+ 250 C 


350 

ns 



VDD = 10V 

1,2,3 

+25°C 


150 

ns 



VDD = 15V 

1,2,3 

+25°C 


100 

ns 

Minimum input Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25®C 


140 

ns 


VDD = 10V 

1,2,3 

+25°C 


60 

ns 



VDD = 15V 

1,2,3 

+25®C 


40 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, input TR, TF < 20ns. 



Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VNTH VDD = 10V,ISS = -10pA 


AVTND VDD = 10V, ISS = -1 0\iA 


VTP VSS = 0V,IDD=10pA 


AVTPD VSS = 0V,IDD=10pA 


VDD = 18V, VIN = VDD or GND 



























































































































































































Specifications CD4020BMS, CD4024BMS, CD4040BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


LIMITS 


PARAMETER 


CONDITIONS 


Propagation Delay Time TPHL VDD = 5V 

TPLH 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


NOTES TEMPERATURE MIN MAX UNITS 


1.35 X ns 
+25°C 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25^0 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 


MIL-STD-883 

METHOD 


100%5004 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


1,7,9, Deltas 


1,7,9 I IDD, IOL5, IOH5A 


1,7,9, Deltas 


2, 3,8A, 8B, 10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,2,3,7, 8A, 8B, 9,10,11, Deltas | Subgroups 1,2, 3, 9,10,11 


1,7,9 


1,2,3, 8A, 8B, 9 Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 


1,9 Table 4 


5005 I 1,7,9 Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

9V±-0.5V 


OSCILLATOR 


50kHz 25kHz 


PART NUMBER CD4020BMS 


Static Burn-Ini 1-7,9,12-15 8,10,11 

Note 1 


Static Burn-In 2 1-7,9,12-15 

Note 1 


Dynamic Bum- 
In Note 1 


Irradiation 
Note 2 



1 -7, 9,12-15 


7-775 


LOGIC 




























































































































Specifications CD4020BMS, CD4024BMS, CD4040BMS 


TABLE 8. BURN’IN AND IRRADIATION TEST CONNECTIONS (Continued) 


PART NUMBER CD4024BMS 


Static Burn-In 1 3 - 6, 8 -13 

Note1 


Static Burn-in 2 3-6, 8-13 

Note 1 


Dynamic Bum- 8,10,13 
in Note 1 


3-6,8-13 


irradiation 
Note 2 


PART NUMBER CD4040BMS 


Static Burn-in 1 1 - 7,9,12 -15 

Note 1 


Static Burn-In 2 1 - 7,9,12 -15 

Note 1 


Dynamic Burn- 
In Note 1 


irradiation 
Note 2 


OSCILLATOR 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, 
VDD =10V± 0.5V 


Functionai Diagrams 


14 STAGE 
RIPPLE 
COUNTER 


o. INPUT — 
^ PULSES 


7 STAGE 
RIPPLE 
COUNTER 


12 STAGE 
RIPPLE 
COUNTER 


NCs8,10,13 


CD4020BMS 


CD4024BMS 


CD4040BMS 


7-776 


12 BUFFERED OUTPUTS 




















































CD4020BMS, CD4024BMS, CD4040BMS 


Logic Diagrams 




01 Q1 I-1 


I 01 Q1 f—i 



R Qi rn I R 


FIGURE 1. LOGIC DIAGRAM FOR CD4020BMS 



01 QI I-1 02 Q21 


01 QI I - 1 02 Q2 I 

R QI h-l R 




•inputs protected 

BY COS/MOS PROTECTION 
NETWORK 


Q2 Q3 Q6 


FIGURE 2. LOGIC DIAGRAM FOR CD4024BMS 


01 QI I - 1 02 Q2 I 




•INPUTS PROTECTED 
BY COS4UIOS PROTECTION 
NETWORK 


^ I 


Q2 Q3 Q11 


FIGURE 3. LOGIC DIAGRAM FOR CD4040BMS 


7-777 


LOGIC 






















CD4020BMS, CD4024BMS, CD4040BMS 


Typical Performance Characteristics 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 4. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



& 

111 

fiC 


FIGURE 6. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



FIGURE 8. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
FIGURE 5. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 7. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



FIGURE 9. TYPICAL PROPAGATION DELAY TIME AS A 

FUNCTION OF LOAD CAPACITANCE ((() TO 01)) 


7-778 


OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 





CD4020BMS, CD4024BMS, CD4040BMS 



-4-10 

(0102-0254) 


— 105-113 — 
(2.667-2-870) 


Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 


DIMENSIONS AND PAD LAYOUT FOR CD4020BMS. DIMEN¬ 
SIONS AND PAD LAYOUT FOR CD4040BMS ARE IDENTICAL 


DIMENSIONS AND PAD LAYOUT FOR CD4024BMSH 


METALLIZATION; Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA -1 5.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 


7-779 


LOGIC 












SEMICONDUCTOR 


CD4027BMS 


December 1992 


Features I 

• High Voltage Type (20V Rating) 

• Set - Reset Capability 

• Static Flip-Rop Operation - Retains State Indefinitely 
with Clock Level Either “High” or “Low” 

• Medium Speed Operation - 16MHz (typ.) Clock Toggle 
Rate at 10V 

• Standardized Symmetrical Output Characteristics 

• 100% Tested For Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full 
Package-Temperature Range; 

- 100nAat18Vand+25®C 

• Noise Margin (Over Full Package Temperature Range): 

- IVatVDDsSV 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Registers, Counters, Control Circuits 

Description 

CD4027BMS is a single monolithic chip integrated circuit con¬ 
taining two identical complementary-symmetry J-K master- 
slave flip-flops. Each flip-flop has provisions for Individual J, K, 
Set Reset, and Clock Input signals. Buffered Q and Q signals 
are provided as outputs. This input-output arrangement pro¬ 
vides for compatible operation with the Harris CD4013B dual D 
type flip-flop. 

The CD4027BMS Is useful in performing control, register, and 
toggle functions. Logic levels present at the J and K inputs 
along with internal self-steering control the state of each flip- 
flop; changes in the flip-flop state are synchronous with the pos¬ 
itive-going transition of the clock pulse. Set and reset functions 
are Independent of the clock and are initiated when a high level 
signal is present at either the Set or Reset input. 

The CD4027BMS is supplied in these 16-lead outline pack¬ 
ages: 

Braze Seal DIP H4T 
Frit Seal DIP HIE 
Ceramic Flatpack H6W 


CMOS Dual J-K 
Master-Slave Flip-Flop 



Functional Diagram 


J1 10 
K1 J1 
CLOCK1 J3 

RESET1 12_ 
SET2 7 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Specifications CD4027BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD -i0.5V 

DC Input Current, Any One Input..±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150®C 

Lead Temperature (During Soldering).+265°C 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability information 

Thermal Resistance .. Oja Ojc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package .. 70°C/W 20°C/W 


Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Typo D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

I2IQ 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1 

+25°C 

- 

2 

Hiil 

2 

+125°C 

- 

200 

pA 

VDD = 18V, VIN = VDD or GND 

3 

-55°C 

- 

2 

BSi 

Input Leakage Current 

IIL 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

-100 

- 

ISI 

2 

+125°C 

-1000 

- 

ISI 

VDD = 18V 

3 

-55°C 

-100 

- 

nA 

Input Leakage Current 

IIH 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

- 

100 

nA 

2 

+125°C 

- 


Bil 

I 

II 

o 

Q 

> 

3 

-55°C 

- 

100 

IIIID3i 

Output Voltage 

VOL15 

VDD = 15V, No Load 

1,2,3 

+25°C, +125°C, -55°C 

- 

50 

mV 


Output Voltage 

VOH15 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

i;ii!WMiMai 

IOH15 

N Threshold Voltage 

VNTH 

P Threshold Voltage 

VPTH 

Functional 

F 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 


) = 15V, No Load (Note 3) 


) = 5V, VOUT = 0.4V 


) = 10V, VOUT*0.5V 


) = 15V, VOUT=1.5V 


) = 5V, VOUT = 4.6V 


) = 5V,VOUT = 2.5V 


)= 10V, VOUT = 9.5V 


)=15V, VOUT= 13.5V 


)=10V, ISS = -10pA 


l = 0V, IDD = 10pA 


1,2, 3 +25°C, +125°C, -55°C 14.95 




VDD = 2.8V, VIN = VDD or GND 

7 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

VDD = 20V, VIN = VDD or GND 

7 

+25°C 

VDD = 18V, VIN = VDD or GND 

8 A 

+125°C 

VDD = 3V, VIN = VDD or GND 

8 B 

-55°C 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55°C 

- 

1.5 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55°C 

3.5 

- 


VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 

- 

II 


VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 

11 

- 



V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4027BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Clock To Q, Q 

TPHL1 

TPLH1 

VDD := 5V, VIN = VDD or GND 

9 

+25°C 


300 

ns 

10,11 

+125°C, -55®C 


405 

ns 

Propagation Delay __ 

Set To Q Reset To Q 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


300 

ns 

10,11 

+125°C, -55°C 


405 

ns 

Propagation Delay 

Set To Q, Reset To Q 

TPHL3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


400 

ns 

10,11 

+125°C, -55°C 


540 

ns 

Transition Time 

TTLH 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125®C, -55®C 


270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

3.5 

■ 

MHz 

10,11 

+125°C, -55°C 

3.5/1.35 

- 

MHz 


NOTES: 

1. VDD = 5V, CL = SOpF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1.2 

-55®C, +25°C 

- 

1 

pA 

+125°C 


30 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


2 

pA 

+125®C 


60 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55®C, +25°C 


2 

pA 

+125°C 


120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55®C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25‘’C, +125°C. 
-55°C 

4.95 

■ 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

■1 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT=r 0.4V 

1,2 

+125°C 

0.36 

- 

mA 

-55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 

-65°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD=r 15V, VOUT= 1.5V 

1,2 

+125®C 

HOI 

- 

mA 

-55°C 

4.2 

- 

mA 

Output Current (Source) 

IOH5A 

VDD =:5V,VOUT = 4.6V 

1,2 

+125®C 

- 

-0.36 

mA 

-55'’C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 

-55®C 

- 

-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 

-0.9 

mA 

-55°C 

- 

-1.6 

mA 






















































































































































































Specifications CD4027BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH15 

VDD=15V,VOUT=: 13.5V 

1,2 

+125°C 

- 

mm 

mA 

-55°C 


mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < 1V 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

■ 

- 

H 

Propagation ^elay 

Clock To Q.Q 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 

- 

130 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

90 

ns 

Propagation Delay __ 

Set To Q, Reset To Q 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 

- 

130 

ns 

VDD = 15V 

1,2,3 

+25‘'C 

- 

90 

ns 

Propag^ion Delay 

Set To Q, Reset To Q 

TPHL3 

VDD = 10V 

1,2,3 

+25°C 

- 

170 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

120 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25''C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Maximum Clock Input 
Frequency Toggle Mode 
Input TR, TF = 5ns 

FCL 

VDD = 10V 

1,2,3 

+25°C 

8 

- 

MHz 

VDD = 15V 

1.2,3 

+25°C 

12 

- 

MHz 

Minimum Data Setup 

Time 

TS 

VDD = 5V 

1.2,3 

+25°C 


200 

ns 

VDD = 10V 

1.2,3 

+25°C 


75 

ns 

VDD = 15V 

1.2,3 

+25°C 


50 

ns 

Minimum Set or Reset 
Pulse Width 

TW 

VDD = 5V 

1,2,3 

+25®C 


180 

ns 

VDD = 10V 

1,2,3 

+25°C 


80 

ns 

VDD = 15V 

1,2,3 

+25°C 


50 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


140 

ns 

VDD = 10V 

1,2,3 

+25°C 


60 

ns 

VDD = 15V 

1,2,3 

+25°C 


40 

ns 

Clock Input Rise Or Fall 
Time (Note 5) 

TRCL 

TFCL 

VDD = 5V 

1,2, 3,4 

+25®C 


45 

ps 

VDD = 10V 

1,2, 3,4 

+25°C 


5 

ps 

VDD = 15V 

1.2, 3,4 

+25°C 


2 

ps 

Input Capacitance 

CIN 


1,2 

+25°C 

- 


pF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


4. If more than one unit is cascaded in a parallel clocked operation, trCL should be made less than or equal to the sum of the fixed propa- 
gation delay time at 15pF and the transition time of the output driving stage for the estimated capacitive load. 
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Specifications CD4027BMS 


TABLE 4. POST IRBADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

BIS 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = t10pA 

1.4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

’ 

±1 

V 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=: lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD=10pA 

1.4 

+25°C 

- 

±1 

V 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1.2, 3.4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +250C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

± 0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Burn-In) 

100%5004 

1.7,9 

IDD, IOL5; IOH5A 

Interim Test 1 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 


Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100% 5004 

1,7,9, Deltas 


Final Test 

100% 5004 

2,3,8A,8B, 10,11 


Group A 

Sample 5005 

1,2,3,7,8A, 8B,9,10,11 


Group B 

Subgroup B-5 

Sample 5005 

1,2,3, 7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2, 3, 9,10,11 

Subgroup B-6 

Sample 5005 

1,7,9 


Group D 

Sample 5005 

1,2,3, 8A, 8B,9 

Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


TABLE 7. TOTAL DOSE IRRADIATION 

CONFORMANCE GROUPS 

MIL-STD-883 

1 1 

1 READ AND RECORD 

METHOD 

PRE-IRRAD 

POST-IRRAD 

PRE-IRRAD 

POST-IRRAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 
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CD4027BMS 



Typical Performance Characteristics 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 1. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 
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OUTPUT HIGH (SOURCE) 












CD4027BMS 


Typical Performance Characteristics (Conmued) 




LOAD CAPACITANCE (CL) (pF) SUPPLY VOLTAGE (VDD) (V) 

FIGURE 7. TYPICAL PROPAGATIONJ)ELAY TIME V8 LOAD FIGURE 8. TYPICAL MAXIMUM CLOCK FREQUENCY vs 

CAPACITANCE (SET TO Q, OR RESET TO Q) SUPPLY VOLTAGE (TOGGLE MODE) 

Chip Dimensions and Pad Layout 


10 20 30 40 50 60 70 80,82 



Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 

METALUZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 1 0.4kA -15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MiN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD4028BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• BCD-toDecimal Decoding or Blnary-to-Octal Decoding 

• High Decoded Output Drive Capability 

• “Positive Logic" Inputs and Outputs - Decoded Out¬ 
puts Go High On Selection 

• Medium-Speed Operation 

- tPHU tPLH = 80ns(typ)atVDD = 10V 

• Standardized Symmetrical Output Characteristics 

• 100% Tested For Quiescent Current at 20V 

• Maximum Input Current of I 4 A at 18V Over Full 
Package-Temperature Range; 

- 100nAat18Vand+25°C 

• Noise Margin (Over Full Package Temperature Range): 

- IVatVDDsSV 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, "Standard Specifications for Description of 
‘B’ Series CMOS Devices" 

Applications 

• Code Conversion 

• Indication-Tube Decoder 

• Address Decoding - Memory Selection Control 

Description 

CD4028BMS types are BCD-to-decimal or blnary-to-octal 
decoders consisting of buffering on all 4 Inputs, decoding 
logic gates, and 10 output buffers. A BCD code applied to 
the four inputs, A to D, results in a high level at the selected 
one of 10 decimal decoded outputs. Similarly, a 3-bit binary 
code applied to Inputs A through C is decoded in octal code 
at output 0 to 7 if D = “0”. High drive capability Is provided at 
ail outputs to enhance dc and dynamic performance in high 
fan-out applications. 

The CD4028BMS is supplied in these 16-lead outline pack¬ 
ages: 

Braze Seal DIP H4S 
Frit Seal DIP HIE 
Ceramic Flatpack H3X 


CMOS BCD-To-Decimal Decoder 



Functional Diagram 



BUFFERED 
OCTAL 
DECODED 
OUTPUTS 
(1 OF 8) 


BUFFERED 
DECIMAL 
DECODED 
OUTPUTS 
(1 OF 10) 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t too 


File Number 3303 






Specifications CD4028BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance . 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80®C/W 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Ratpack Package. 70°C/W 

DC Input Current. Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For TA = -55°C to +100®C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D. F. K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.100mW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Input Leakage Current 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) I IOH5A I VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) lOH 15 VDD = 15V, VOUT = 13.5V 


VNTH VDD=10V,lSS = -10pA 


VPTH VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


N Threshold Voltage 


P Threshold Voltage 




Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to Inputs. 
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Specifications CD4028BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUPA 

PARAMETER SYMBOL CONDITIONS (NOTE 1,2) SUBGROUPS TEMPERATURE MIN MAX UNITS 


Propagation Delay TPHL VDD = 5V, VIN = VDD or GND 

TPLH 


Transition Time TTHL VDD = 5V, VIN = VDD or GND 

TTLH 


1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 



10,11 +126°C,-55°C 


350 ns 


473 ns 


200 ns 


270 ns 


PARAMETER 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL CONDITIONS 


IDD VDD = 5V, VIN = VDD or GND 


LIMITS 


MIN 


VDD = 10V, VIN = VDD or GND 


VDD = 15V, VIN = VDD or GND 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 


VIL VDD = 10V, VOH > 9V, VOL < IV 


VIH VDD = 10V, VOH > 9V, VOL < 1V 



MAX 

UNITS 

5 

pA 

150 

pA 

10 

pA 

300 

pA 

10 

pA 

600 

pA 

50 

mV 

50 

mV 
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Specifications CD4028BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 



CONDITIONS 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


PARAMETER 


Propagation Delay 


Transition Time 


Input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



TEMPERATURE 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 



TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 

CONDITIONS 

IDD 

VDD = 20V, VIN = VDD or GND 

VNTH 

VDD = 10V, ISS = -10pA 

AVTN 

VDD = 10V, ISS = -10pA 

VTP 

VSS = 0V,IDD=10pA 

AVTP 

VSS = 0V,IDD=10^lA 

H 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

TPHL 

TPLH 

VDD = 5V 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

il.OpA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 

Interim 

Test 1 (Post 

Burn-In) 

Interim 

Test 2 (Post 

Burn-In) 

PDA 

(Note 1) 


Interim 

Test 3 (Post 

Burn-In) 


MIL-STD-883 

METHOD 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


GROUP A SUBGROUPS 


1,7,9 


1.7,9 


1,7,9 


1,7, 9, Deltas 


1,7,9 



READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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Specifications CD4028BMS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUP 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 


Group D 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

100%5004 

1,7, 9, Deltas 

100%5004 

2,3,8A,8B, 10,11 

Sample 5005 

1,2,3,7,8A,8B,9,10,11 

Sample 5005 

1,2, 3,7, 8A, 8B, 9,10,11, Deltas 

Sample 5005 

1,7,9 

Sample 5005 

1,2,3,8A,8B,9 


READ AND RECORD 


Subgroups 1,2,3, 9,10,11 


Subgroups 1,2 3 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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CD4028BMS 


Typical Performance Characteristics 


0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 1. TYPICAL OUTPUT LOW (SINK) CURRENT FIGURE 2. MINIMUM OUTPUT LOW (SINK) CURRENT 

CAPACITANCE CAPACITANCE 




0 5 10 15 


DRAIN-TD^OURCE VOLTAGE (VDS) (V) 



LOAD CAPAaTANCE (CL) (pF) 

FIGURE 3. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 


DRAIN-TO-SOURCE VOLTAGE (VOS) (V) 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



CURRENT (IOH)(mA) 


















CD4028BMS 


Typical Performance Characteristics {Continwd) 



LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF LOAD CAPACITANCE 


Typical Applications i / 6 cd 4069 b 

The circuit shown in Figure 8 converts any 4-bit code to a 
decimal or hexadecimal code. Table 2 shows a number of 
codes and the decimal or hexadecimal number in these 
codes which must be applied to the input terminals of the 
CD4028BMS to select a particular output. For example: in 
order to get a high on output number 8 the input must be 
either an 8 expressed in 4-bit Binary code, a 15 expressed in 
4-Bit Gray code, or a 5 expressed in Excess-3 code. 


TABLE 2. CODE CONVERSION CHART 


INPUTS 

INPUT CODES 

OUTPUT NUMBER 

HEXA¬ 

DECIMAL 

DECIMAL 

D 

c 

B 

1 

4.BIT 

BINARY 

4-BIT 

GRAY 

EXCESS-3 

EXCESS-3 

GRAY 

z 

UJ 

< 

4-2-2-1 

1 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

O 

o 

a 

a 

0 

0 



O 

D 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

0 

D 

o 

1 

1 

1 



1 

1 

B 

B 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

D 

n 

o 

2 

D 


O 

Q 

B 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

lii 

a 

n 

mm 


0 

n 

3 


0 

0 

0 

1 

0 

0 

0 

0 

0 

n 

0 

n 

0 

0 

0 

0 




A B C D 


Q 

O 

ffl 

< 

CD4028BMS 


CD4028BMS I 

0123456789 


01234567891 

llllllll" 

llllllll" 

0 1 2 3 4 5 6 7 

0 1 2 3 4 5 6 7 


16 OUTPUTS 

FIGURE 8. CODE CONVERSION CIRCUIT 

























































CD4028BMS 


TABLE 2. CODE CONVERSION CHART (Continued) 

INPUT CODES _ 

HEXA- I 


INPUTS I DECIMAL I DECIMAL I OUTPUT NUMBER 



BCD 

INPUTS 



^(TRADEMARK) BURROUGHS CORP. 


TUBE REQUIREMENTS 


TYPE 

VT(Vdc) 

NUMERAL 

mA/ 

BURROUGHS B4081 

170 

14 

B4336/ 

718 

170 

2 

B4032 

170 

14 

B4021 

120 

14 

TRANSISTOR CHARACTERISTICS 

Leakage with transistor cutoff ^ 0.05mA 

V(BR)CEO^70V 


FIGURE 9. NEON READOUT (NIXIE TUBE*) DISPLAY APPLICATION 


INPUTS 


ijii 


INHIBIT 

(NO SELECTION) 


ABC D 
CD4028BMS 
0123456789 


rrr 




Y Y Y Y 


ABC D 

ABC D 

ABC D 

ABC D 

ABC D 

ABC D 

ABC D 

ABC D 

C04028BMS 

CD4028BMS 

CD4028BMS 

CD4028BMS 

CD4028BMS 

CD4028BMS 

CD4028BMS 

CD4028BMS 

0123456789 

0123456789 

0123456789 

0123456789 

0123456789 

0123456789 

0123456789 

0123456789 


rrr 


01234567 


T 

24- 


rrr 


32- 


-39 40 - 


-47 


48- 


-55 


56- 


-63 


*1/6 CD4069B 


64 OUTPUTS (SELECTED OUTPUT IS HIGH) 


FIGURE 10. 6-BIT BINARY TO 1-OF-64 ADDRESS DECODER 
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SEMICONDUCTOR 


CD4029BMS 


December 1992 


CMOS Presettable Up/Down Counter 


Features 

• High-Voltage Type (20V Rating) 

• Medium Speed Operation: 8MHz (Typ.) at CL = 50pF 
and VDD - VSS = 10V 

• Multi-Package Parallel Clocking for Synchronous High 
Speed Output Response or Ripple Clocking for Slow 
Clock Input Rise and Fall Times 

• “Preset Enable” and Individual “Jam” Inputs Provided 

• Binary or Decade Up/Down Counting 

• BCD Outputs in Decade Mode 

• 100% Tested for Maximum Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age-Temperature Range; lOOnA at 18V and +25^0. 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDDz:15V 

• Meets Ail Requirements of JEDEC Tentative Stan¬ 
dards No. 13B, “Standard Specifications for Descrip¬ 
tion of “B” Series CMOS Device’s 

Applications 

• Programmable Binary and Decade Counting/Fre¬ 
quency Synthesizers-BCD Output 

• Analog to Digital and Digital to Analog Conversion 

• Up/Down Binary Counting 

• Difference Counting 

• Magnitude and Sign Generation 

• Up/Down Decade Counting 


Description 

CD4029BMS consists of a four-stage binary or BCD-decade up/ 
down counter with provisions for iook-ahead carry in both count¬ 
i ng modes. The in puts consist of a single CLOCK, CARRY-IN 
(CLOCK ENABLE). BINARY/DECADE, UP/DOWN, PRESET 
ENABLE, and four Individual JAM signals. Q1, Q2, Q3, Q4 and a 
CARRY OUT signal are provided as outputs. 

A high PRESET ENABLE signal allows information on the JAM 
INPUTS to preset the counter to any state asynchronously with 
the clock. A low on each JAM line, when the PRESET-ENABLE 
signal is high, resets the counter to its zero count. The counter Is 
advanced one count at the positive transition of the clock when 
the CARRY-IN and PRE-SET EN ABLE sign als are low. 
Advancement Is inhibited wh en the CARR Y-IN or PRESET 
ENABLE signals are high. The CARRY-OUT signal is normally 
high and goes low when the counter reaches its maximum count 
In the UP mode or the minimum count i n the DOW N mode pro¬ 
vided the CARRY-IN signal is low. The CARRY-IN signal in the 
low state can thus be considered a CLOCK ENABLE. The 
CARRY-IN terminal must be connected to VSS when not in use. 
Binary counting is accomplished when the BINARY/DECADE 
input is high; the counter counts in the decade mode when the 
BINARY/DECADE input is low. The counter counts up when the 
UP/DOWN Input is high, and down when the UP/DOWN Input Is 
low. Multiple packages can be connected in either a parallel¬ 
clocking ora ripple-clocking arrangement as shown in Figure 17. 
Parallel clocking provides synchronous control and hence faster 
response from all counting outputs. Ripple-clocking allows for 
longer dock input rise and fail times. 

The CD4029BMS is supplied in these 16-iead outline packages: 
Braze Seal DIP H4X 
Frit Seal DIP H1F 
Ceramic Flatpack H6W 


Pinout 


CD4029BMS 
TOP VIEW 


PRESET ENABLE Ll 
04 [2 
JAM 4 [3 
JAM1 [4 


CARRY OUT ITJ 


16j VDD 
iU CLOCK 
14 ] 03 
li] JAM3 
iH JAM2 

yjoz 

i^UP/DOWN 
H BINARY/DECADE 


Functional Diagram 

JAM INPUTS 


CARRY I N 
(CLOCK 
ENABLE) 5 


12 3 4 

1I4I12I13I3I 16 


BINARY/ 


DECADE 

9 

UP/DOWN 10 

CLOCK 

15 


.03 L BUFFERED 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 
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Specifications CD4029BMS 


Absolute Maximum Ratings 


Reliability information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance , 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, AH Inputs.-0.5V to VDD +0.5V 


Ceramic DiP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


DC Input Current, Any One Input...±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range..-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering)...+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to -i-100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 



N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL 


IDD 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


GROUP A 
SUBGROUPS 





VDD 

= 18V, VIN = VDC 

)or GND 

VIN = 

:VDD or GND 

VDD = 20 



VDD = 18V 

VIN = 

: VDD or GND 

VDD = 20 



> 

CO 

II 

Q 

Q 

> 

VDD 

= 15V, No Load 


VDD 

= 15V, No Load (Note 3) 

VDD 

= 5V, VOUT = 0.4V 

VDD 

= 10V, VOUT = 0. 

,5V 

VDD 

= 15V, VOUT=1. 

,5V 

VDD 

= 5V,VOUT = 4.6 

;v 

VDD 

= 5V,VOUT = 2.5 

iV 

VDD 

= 10V, VOUT = 9. 

.5V 

VDD 

= 15V, VOUT= 13.5V 

VDD 

= 10V, ISS = -10jiA 

VSS 

= 0V, IDD = 10jiA 


VDD 

= 2.8V, VIN = VDD or GND 

VDD 

= 20V, VIN = VDC 

) or GND 

VDD 

= i8V, vin = vd: 

) or GND 

VDD 

= 3V, VIN = VDD 

or GND 

VDD 

= 5V, VOH>4.5V 

, VOL < 0.5V 

VDD 

= 5V, VOH > 4.5V 

, VOL < 0.5V 


TEMPERATURE 


+25''C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 14.95 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125®C,-55°C 3.5 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


LIMITS 


MIN 


VOH> VOL< 
VDD/2 VDD/2 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4029BMS 


PARAMETER 

SYMBOL 

Propagation Delay 

Clock To Q Output 

TPHL1 

TPLH1 

Propagation Delay 

Clock To Carry Out 

TPHL2 

TPLH2 

Propagation Delay 

Preset Enable To Q 

TPHL3 

TPLH3 

Propagation Delay 

Preset Enable To Carry- 
Out 

TPHL4 

TPLH4 

Propagation Delay 
Carry-In To 

Carry-Out 

TPHL5 

TPLH5 

Transition Time 

Q Output 

TTHL 

TTLH 

Maximum Clock Input 

FCL 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

SUBGROUPS TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


10,11 +125°C,-55°C 


+25°C 


+125°C, -55°C 


+26®C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


10,11 +125°C,-55°C 


LIMITS 


MIN MAX 




Maximum Clock Input FCL VDD = 5V, VIN = VDD or GND 
Frequency 


NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 



TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Cun’ent (Source) 

IOH5A 
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Specifications CD4029BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 



Maximum Clock Input 
Frequency 


Minimum Data Setup 

Time 

Note 4 


Clock Rise And Fall Time 
Notes 


Minimum Clock Pulse 
Width 


Minimum Carry In Setup 

Time 

Notes 


Minimum Carry input 
Hold Time 
Notes 


Minimum Preset Enable 
Removal Time 
Note 4 
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Specifications CD4029BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Minimum Preset Enable 

TW 

VDD = 5V 

1,2,3 

■l■25°C 

- 

130 

ns 

Pulse Width 


VDD = 10V 

1,2,3 

■f25°C 

- 

70 

ns 



VDD = 15V 

1,2,3 

+25^C 

- 

50 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. From Up/Down, Binary/Decode, Carry in, or Preset Enable Control Inputs to Clock Edge. 

5. if more than one unit is cascaded in the parallel clocked application, tr CL should be made ^ the sum of the fixed propagation delay at 
15pF and the transition time of the carry output driving stage for the estimated capacitive load. This measurement was made with a de¬ 
coupling capacitor (>1pF) between VDD and VSS. 

6. From Carry In to Clock Edge. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25^C 

- 

25 

\iA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25®C 

-2.8 

-02 

mi 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25®C 

- 

±1 

m 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10nA 

1,4 

-t-25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD=s10pA 

1,4 

+25^C 

■ 

±1 

■ 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDDy2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2,3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns 

3. See Table 2 for +25®C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS ■f25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSi-2 

IDD 

±1.0pA 

Output Current (Sink) 

iOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 
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Specifications CD4029BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



TABLE 6. APPUCABLE SUBGROUPS 


MiL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2, 3, 8A, 8B, 10, 11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2, 3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7,9 


Sample 5005 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Bum-Ini 
Note 1 

2, 6,7,11, 14 

1,3-5,8-10,12, 

13,15 

16 

Static Bum-In 2 
Note 1 

2,6, 7,11,14 

8 

1,3-5, 9,10,12, 
13,15,16 

Dynamic Bum- 
In Note 1 

- 

1,3-5, 8,12,13 

9,10,16 

Irradiation 

Note 2 

2, 6,7,11,14 

8 

1,3-5,9,10,12, 
13,15,16 



NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 faiiures, 
VDD = 10V ± 0.5V 
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TRUTH TABLE 



X = Don’t Care 



FIGURE 1. 


CD4029BMS 












CD4029BMS 



0 5 10 15 

DRAIN-TD-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 




0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 




DRAIN-TOGOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE (Ta) « 42^0 
-GATE-TO-SOURCE VOLTAGe'(VGS) «-5V 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

__ :15 _ 1:10 _^ 

AMBIENT TCMPERATURE (T^) = +25«C 

GATE-TOSOURCE VOLTAGE (VGS) a SV 

I I I 



FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ja) » 


AMBIENT TEMPERATURE (Ta) » *2S^C 


SUPPLY VOLTAGE (VDD) s 5V ^ 


SUPPLY VOLTAGE (VDD) x 5V 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL PROPAGATION DELAY TIME AS A 

FUNCTION OF LOAD CAPACITANCE (Q OUTPUT) 


7-805 


OUTPUT HIGH (SOURCE) 















CD4029BMS 


Typical Performance CAiaracfer/sf/cs (Continued) 


AMBIENT TEMPERATURE Ha) - •^25<’C 


.SUPPLY VOLTAGE (VDD) > 5V L 


^ 10^ 8 
Q ® 

4 



IIIIIRPP^P^IIIHIIIHIII 


LOAD CAPACITANCE (CL) (pF) 

I 8. TYPICAL PROPAGATION DELAY TIME AS A 

FUNCTION OF LOAD CAPACITANCE (CARRY 
OUTPUT) 


■Ripr^v^iiiHiiiMiiii 



1 10 102 103 10 ^ 

CLOCKFREQUENCY (fCL) (kHz) 

FIGURE 9. TYPICAL POWER DISSIPATION AS A FUNCTION 
OF FREQUENCY 


Timing Diagrams 

CLOCK (CL) 


CARRY IN_ j. 

(CL ENABLE) | 

UP/DOWN L 
BINARY/ L 
DECADE i 
PRESET i- 
ENABLE : 

ji r 


Q1 

02 

03 

04 

CARRY OUT 


17 18:9 ;10i11i12|13|14|15 


9 I 8 I 7 ! 6 i 5 i 4 i 3 i 2 i 1 ; 0 i 0 I 15 


The CD4029BMS CLOCK and UP/DOWN inputs are used 
directly in most applications. In applications where CLOCK 
UP and CLOCK DOWN inputs are provided, conversion to 
the CD4029BMS CLOCK and UP/DOWN inputs can easily 
be realized by use of the circuit in Figure 11. 

CD4029BMS changes count on positive transitions of 
CLOCK UP or CLOCK DOWN inputs. For the gate configu¬ 
ration In Figure 12, when counting up the CLOCK DOWN 
input must be maintained high and conversely when count¬ 
ing down the CLOCK UP input must be maintained high. 



1 CD4011 

QUAD 2 INPUT NAND GATE 


FIGURE 11. CONVERSION OF CLOCK UP, CLOCK DOWN 
INPUT SIGNALS TO CLOCK AND UP/DOWN 
INPUT SIGNALS 
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CD4029BMS 


Timing Diagrams {Continued) 

CLOCK (CL) TjmJTJTJTJTJlJTJlJT^^ 


(CL ENABLE) M-i-i— | ! - I I I" | — j. ■{ '■ j- -■ -j ■ ! - ■ f !~|-1 " T " 

UP/DOWN i—M—r"i—r i — i —I— i j j j j j j j { j { jr ~r“ 

binary/ mi M M I I ■ i j I ■ j j j i j j j j j 

DECADE Iliiii i M ii i 1iM i i i i I 

PRESET L,! I I ! I i I I ill I I I I I I I lnJ_ 

ENABLE Pr-i— j -f . i- r - j -r .j i- j ,. I j iy- 

J1 h-f-i— i-f i - i ” i . -f M I • i !• ! • I - I I I - ■ 

J2 Ml M M M : ll ! . I I -I I I I -I n " 

J3 j I-I M I M I ? I I I M I I ! ! I 1!^ 

j4 |—H— I ; ■ | - 1-|.I —|HH— I ■ | - ; 4 .r ' 

Q2 LLJHH.,-4—l—l—TT" 

Q3 U -I j 

Q4 _j .,i. }- j -i .,i,i— ri .1 j.. i,j J. I.. 

CARRYOUT ’—M- M—— | — M i ! i 

COUNT I 0 11 I 2 I 3 I 4.1 5 I 6 I 7 I 8 9 I 8 I 7 I 6 5 I 4 I 3 I 2 I 1 I 0 I 0 I 9 j 8 I 7 

FIGURE 12. TIMING DIAGRAM-DECADE MODE 




UP/D 

PEJ1 J2 

J3 J4 

a 

CD4029 

CO 

BA) 

CL Q1 02 

03 04 


*CARRY OUT UNES AT THE 2ND, 3RD. ETC. STAGES MAY HAVE A NEG¬ 
ATIVE-GOING GUTCH PULSE RESULTING FROM DIFFERENTIAL 
DELAYS OF DIFFERENT CD4029BMS IC’S. THESE NEGATIVE GOING 
GLITCHES DO NOT AFFECT PROPER CD4029BMS OPERATION. HOW¬ 
EVER, IF THE CARRY OUT SIGNALS ARE USED TO TRIGGER OTHER 
EDGE-SENSm VE LOGIC DEVICES, SUCH AS FF’S OR COUNTERS, THE 
CARRY OUT SIGNALS SHOULD BE GATED WITH THE CLOCK SIGNAL 
USING A 2-INPUT OR GATE SUCH AS CD4071BMS. 


FIGURE 13. CASCADING COUNTER PACKAGES 
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CD4029BMS 


Timing D/agra/ns (Continued) 


UP/D PEJ1 J2 J3 J4 


UP/D PEJ1 J2 J3 J4 


UP/D PEJ1 J2 J3 J4 


A a CD4029 CO 


i Cl CD4029 CO 


i Cl C04029 CO 


CL 01 02 03 04 


B/D CL 01 02 03 04 


B/D CL 01 02 03 04 I 


RIPPLE CLOCKING MODE: 

THE UP/DOWN CONTROL CAN BE CHANGED AT ANY COUNT. THE ONLY 
RESTRICTION ON CHANGING THE UP/DOWN CONTROL IS THAT THE CLOCK 
INPUT TO THE RRST COUNTING STAGE MUST BE HIGH. FOR CASCADING 
COUNTERS OPERATING IN A RXED UP>COUNT OR DOWN-CO^T MODE, 
THE OR GATES ARE NOT REOUIRED BETWEEN STAGES. AND CO IS CON¬ 
NECTED DIRECTLY TO THE CL INPUT OF THE NEXT STAGE WITH Cl 
GROUNDED. 


FIGURE 13. CASCADING COUNTER PACKAGES (Continued) 



Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 

METALUZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA -15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MiN 
DIE THICKNESS: 0.01 98 inches - 0.021 8 inches 
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Features 

• High Voltage Type (20V Rating) 

• Mediuni-Speed Operation 

. tPHL, tPLH = SSns (typ) at VDD = 10V, CL =s 50pF 

• 100% Tested for Quiescent Current at 20V 

• Standardized Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current Of IpA at 18V Over Full 
Package-Temperature Range; 

- 100nAat18Vand+25^C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices** 

Applications 

• Even and Odd-Parity Generators and Checkers 

• Logical Comparators 

• Adders/Subtractors 

• General Logic Functions 

Description 

The CD4030BMS types consist of four independent Exciu- 
sive-OR gates. The CD4030BMS provides the system 
designer with a means for direct implementation of the 
Exclusive-OR function. 

The CD4030BMS is supplied in these 14-lead outline pack¬ 
ages: 

Braze Seal DIP H4H 
Frit Seal DIP H1B 
Ceramic Flatpack H3W 


CMOS Quad Exclusive-OR Gate 


Pinout 




CD4030BMS 



TOP VIEW 


aK 


53 VDD 

B [T 


TsJh 

JbA0B [T 



K«C0D [T 


il] M«Q0H 

c |T 



D |T 


I]F 

vss [7 


He 

Functional Diagram 







J»A0B MsQSH 

KsC0D LsE0F 

VSSaT 
VDD»14 


CAUTION: These devices are sensitive to electrostatic discharge. Users should folbw proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ._ 
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Specifications CD4030BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 


(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 20®C/W 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package. TOUCAN 20°C//W 

DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125®C 

Operating Temperature Range.-55®C to +125®C For TA = -55°C to +100®C (Package Type D, F, K).500mW 

Package Types D, F, K, H For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Storage Temperature Range (TSTG).-65°C to +150®C Linearity at 12mW/°C to 200mW 

Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.lOOmW 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for For TA = Full Package Temperature Range (All Package Types) 

10s Maximum Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Input Leakage Current 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN =r VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD 10V, VOUT = 0.5V 


IOL15 VDD 15V, VOUT= 1.5V 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source)! IOH5A I VDD = 5V, VOUT = 4.6 V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


OutputCurrent (Source)! IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


N Threshold Voltage 


P Threshold Voltage 




Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. Ail voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4030BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1.2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPHL 

TPLH 

VDD = 5V, VIN=VDD orGND 

9 

+25°C 

- 

280 

ns 

10,11 

+125°C. -55°C 

- 

378 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125®C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

1 

pA 

+125°C 

- 

30 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

2 

pA 

+125°C 

- 

60 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

2 

pA 

+125°C 

- 

120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25‘’C. +125“C. 
-SS^C 

- 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

m 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

- 

m 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 

-55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 

-ss^c 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

mm 

- 

mA 

-5S'’C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 


-0.36 

mA 



-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 

-55°C 


102 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 


-0.9 

mA 

-ss^c 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V, VOUT = 13.5V 

1,2 

+125°C 



mA 

-55'’C 


mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V,VOH>9V, VOL< 

IV 

1,2 

+25‘’C. +125°C. 
-55°C 


3 

M 

Input Voltage High 

VIH 

VDD = 10V, VOH>9V. VOL< 

IV 

1,2 

+25°C, +125°C, 
-55®C 

m 

- 

m 

Propagation Delay 

TPHL 

TPLH 

VDD = 10V 

1,2,3 

+25°C 

- 

130 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

100 

ns 























































































































































































Specifications CD4030BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

+25°C 


TTLH 

VDD = 15V 

1,2,3 

+25°C 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 



1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V,ISS = -10pA 


VDD = 10V, ISS = -10^iA 


VSS = 0V,IDD=10pA 


VSS = 0V,IDD=10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES; 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

±0.2|iA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Pre Burn-In) 

100%5004 

1,7,9 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

Interim Test 2 (Post Burn-In) 

100%‘5004 

1,7,9 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 

Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 

Final Test 

100%5004 

2,3,8A,8B, 10,11 

Group A 

Sample 5005 

1,2,3,7,8A,8B,9, 10,11 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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eD4030BMS 



0 5 10 15 


DRAIN-TO-SOURCE VOLTAGE (YDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VOS) (V) 


-15 -10 -5 




DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 




FIGURE 6. TYPICAL TRANSITION TIME AS A FUNCTION OF FIGURE 7. TYPICAL PROPAGATION DELAY TIME AS A 

LOAD CAPACITANCE FUNCTION OF LOAD CAPACITANCE 


OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 










CD4030BMS 


Typical Performance Characteristics (continued) 



0 5 10 15 20 

SUPPLY VOLTAGE (VDD) (V) 


FIGURE 8. TYPICAL PROPAGATION DELAYTIME AS A FUNC¬ 
TION OF SUPPLY VOLTAGE 



2 4682 4682 4682 4682 468 

10*^ 1 10 lO* 10® 10^ 

INPUT FREQUENCY (fl) (kHz) 


FIGURE 9. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF INPUT FREQUENCY 


Chip Dimensions and Pad Layout 



Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*® inch) 

METALLIZATION: Thickness: 11kA - UkA, AL. 
PASSIVATION: 1 0.4kA - 1 5.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 


DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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CMOS 64-Stage Static Shift Register 


Features 

• High Voltage Type (20V Rating) 

• Fully Static Operation: DC to 12MHz (typ.) at VDD - 
VSS=s15V 

• Standard TTL Drive Capability on Q Output 

• Recirculation Capability 

• Three Cascading Modes: 

- Direct Clocking for High-Speed Operation 

- Delayed Clocking for Reduced Clock Drive Require¬ 
ments 

- Additional 1/2 Stage for Slow Clocks 

• 100% Tested For Quiescent Current at 20V 

• Maximum Input Current of I^A at 18V Over Full 
Package-Temperature Range; 

- 100nAat18Vand+25^C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 

Series CMOS Devices’* 

Applications 

• Serial Shift Registers 

• Time Delay Circuits 


Description 

The CD4031BMS is a static shift register that contains 64 D- 
type, master-slave flip-flop stages and one stage which is a 
D-type master flip-flop only (referred to as a 1/2 stage). 

The logic level present at the DATA input is transferred into 
the first stage and shifted one stage at each positive-going 
clock transition. Maximum clock frequencies up to 12MHz 
(typical) can be obtained. Because fully static operation is 
allowed, information can be permanently stored with the 
clock line in either the low or high state. The CD4031BMS 
has a MODE CONTROL input that, when in the high state, 
allows operation in the recirculating mode. The MODE CON¬ 
TROL input can also be used to select between two sepa¬ 
rate data sources. Register packages can be cascaded and 
the clock lines driven directly for high-speed operation. Alter¬ 
natively. a delayed clock output (CLD) is provided that 
enables cascading register packages while allowing reduced 
clock drive fan-out and transition-time requirements. A third 
cascading option makes use of the Q’ output from the 1/2 
stage, which is available on the next negative-going transi¬ 
tion of the clock after the Q output occurs. This delayed out¬ 
put, like the delayed clock CLD, is used with clocks having 
slow rise and fall times. 

The CD4031BMS Is supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4X 

Frit Seal DIP H1F 

Ceramic Flatpack H6W 


Pinout 


CD4031BMS 
TOP VIEW 


RECIRCULATE _ 



DATA IN 2 [T 


iijVDD 

CLOCK INHIBIT [? 


lU DATA INI 

NC [I 


hInc 

NC [T 


13]nC 

Q’ [? 


i^NC 

Q [? 


?i]NC 

q[7 




jo\ MODE CONTROL 

vss [? 


3 CLD 

NC s NO CONNECTION 



Functional Diagram 


CONTROL 
LOGIC 

RECIRC 1 I 
DATA 2 —H 
IN ——- 

CLOCK CLOCK 

IN LOGIC 


VDD.16 
VSSsB 

NCa3, 4,11,12,13,14 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r o ^ c 
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Specifications CD4031BMS 

Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 0ja Ojc 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Input Voltage Range, All Inputs..-0.5V to VDD+0.5V Flatpack Package. 70°C/W 20°C/W 

DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125°C 

Operating Temperature Range.-55°C to +125°C For TA = -55°C to +100°C (Package Type D, F, K).500mW 

Package Types D, F, K, H For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Storage Temperature Range (TSTG).-65°C to +150°C Linearity at 12mW/°C to 200mW 

Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.100mW 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for For TA = Full Package Temperature Range (All Package Types) 

10s Maximum Junction Temperature.+175°C 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4031BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Propagation Delay 
Clock to Q 


Propagation Delay 
Clock to Q 


Propagation Delay 
Clock to Q 


Propagation Delay 
Clock to Q’ 


Propa gation Delay 
Clock to CLD 


Transition Time 


GROUPA 

SYMBOL CONDITIONS (NOTE 1,2) SUBGROUPS TEMPERATURE 


TPHL1 VDD = 5V, VIN = VDD or GND 
TPLH1 


TPLH2 VDD = 5V, VIN = VDD or GND 


TPHL2 VDD = 5V, VIN = VDD or GND 


TPLH3 VDD = 5V, VIN = VDD or GND 
TPHL3 


TPHL4 VDD = 5V, VIN = VDD or GND 
TPLH4 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


FCL VDD = 5V, VIN = VDD or GND 


Maximum Clock Input 
Frequency (See Note 5; 
Table 3) 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 



+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55®C 


+25®C 


+125°C, -55°C. 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125®C, -55°C 



UNITS 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


MHz 


MHz 



PARAMETER 


Supply Current 


Output Voltage 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 

CONDITIONS NOTES TEMPERATURE! MIN | MAX 


1,2 


IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


Output Voltage 

VOL 

VDD = 10V, No Load 

Output Voltage 

VOH 

VDD = 5V, No Load 

Output Voltage 

VOH 

VDD = 10V, No Load 

Output Current (Sink) 

Q, O’, CLD Outputs 

IOL5 

VDD = 5V,VOUT = 0.4V 

Output Current (Sink) 

Q, Q’, CLD Outputs 

IOL10 

VDD = 10V, VOUT = 0.5V 

Output Current (Sink) 

Q, O’, CLD Outputs 

IOL15 

VDD = 15V, VOUT= 1.5V 


-55®C,+25°C 


+125°C 


-55°C, +25°C 


+125°C 


-SS'^C, +25°C 


+125°C 


+25°C, +125°C, 
-55°C 


+25°C, +125®C, 
-55°C 


+25°C,+125®C, 4.95 

-55°C 


+25°C,+125°C, 9.95 

-55°C 
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Specifications CD4031BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Output Current (Source) 

IOH15 

VDD=15V, VOUT = 13.5V 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 


PARAMETER 


Output Current (Sink) 
Q Outputs 


Output Current (Sink) 
Q Outputs 


Output Current (Sink) 
Q Outputs 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


SYMBOL 


IOL5 



CONDITIONS 


VDD = 5V, VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT = 1.5V 


VDD = 5V, VOUT = 4.6V 


VDD = 5V. VOUT = 2.5V 


VDD = 10V. VOUT = 9.5V 


Input Voltage High 


Propagatjon Delay 
Clock to Q 


Propagation Delay 
Clock to Q 


Propagation Delay 
Clock to Q 


Propagation Delay 
Clock to CLD 


Propa gation Delay 
Clock to Q’ 


Transition Time 


Maximum Clock Input 
Frequency (Note 5) 


Clock Input Rise or Fall 
Time (Note 4) 

TRCL 

TFCL 

Minimum Data Setup 

Time 

TS 


Minimum Data Hold Time 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 
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Specifications CD4031BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1.2,3 

+25°C 

- 

240 

ns 

VDD = 10V 

1.2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

80 

ns 

Input Capacitance 

CIN 

Any Input 

1.2 

+25°C 

■ 

7.5 

PF 


NOTES: 

1. Ail voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. If more than one unit is cascaded in the parallel clocked application, TRCL should be made ^ the sum of the propagation delay at 50pF 
and the transition time of the output driving stage. 

5. Maximum clock frequer)cy for cascaded units; 

a) Using Delayed Clock feature in recirculation mode: 

FMAX = -— -—-^---:-:—where n = number of packages 

(n-1) CL, prop delay and Q prop delay and set - up time 

b) Not using Delayed Clock: 


propagation delay and set - up time 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN * VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD=:10V,ISS = -10pA 

1,4 

+25°C 

-2.8 


V 

N Threshold Voltage 

Delta 

AVNTH 

VDD = 10V, ISS=:-10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VPTH 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVPTH 

VSS = OV, IDD = lOpA 

1.4 

+25°C 

- 

±1 

m 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V (Worst Case) 

1,2,3,4 

+25°C 

■ 

1.35 X 
+25®C 
Umit 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. VDD = 5V, CL = 50pF, RL = 200K 

3. See Table 2 for +25°C limit. 




























































































Specifications CD4031Bi\/iS 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER SYMBOL 


Supply Current - MSI-2 IDD 


Output Current (Sink) IOL5 


Output Current (Source) IOH5A 


DELTA LIMIT 


±1.0pA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note1) 


Final Test 



TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3, 8A, 8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 I 1.7, 9 


Sample 5005 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, 10L5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2, 3, 9,10,11 


Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


I 


CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD 


1,7,9 


POST-IRRAD 


Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 1 
Note 1 

3-7,9,11-14 

1,2,8,10,15 

16 

Static Burn-In 2 
Note 1 

3-7,9,11 -14 

8 

1,2,10,15, 16 

Dynamic Burn- 
In Note 1 

3-5,11-14 

8,15 

1,16 

Irradiation 

Note 2 

3-7, 9,11-14 

8 

1,2,10,15,16 


OSCILLATOR 



NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V±0,5V 
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0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 1 . TYPICAL OUTPUT LOW (SINK) CURRENT 

CHARACTERISTICS (Q SINK CURRENT = 4X 
ORDINATE) 

DRAIN-TO*SOURCE VOLTAGE (VDS) (V) 


AMBIENT TEMPERATURE (Ta) a 425^C 

-gate-to^ource voltage'(vgs) a -5V 

I I I 







-lOV 







-15V 












0 5 10 15 

DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 2. MINIMUM OUTPUT LOW (SINK) CURRENT 

CHARACTERISTICS (Q SINK CURRENT = 4X 
ORDINATE) 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE (Ta) a +25®C 

GATE-TO-SOURCE VOLTAGE (VGS) a -5V 



FIGURE 3. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


FIGURE 4. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) = +25®C 
tPHUtPLN-CLOCK TOO 
tPLH-CLOCK TOO 

- 1 - 1 - 1 - 

SUPPLY VOLTAGE (VDD) a 5V 


AMBIENT TEMPERATURE (Ta) = +25°C 
tPHUtPLN-CLOCK TOO 
tPLH-CLOCK TOO 


SUPPLY VOLTAGE (VDD) a 5V 


0 20 40 60 80 
LOAD CAPACITANCE (CL) (pF) 

FIGURE 5. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 
(SEE TABLE) 


0 20 40 60 80 
LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 
(SEE TABLE) 
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Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE (Ta) > 425<’C 


SUPPLY VOLTAGE (VDD)« 5V , 










10V 

15V 





AMBIENT TEMPERATURE (Ta) = +25<’C 


SUPPLY VOLTAGE (VDD)« 5V 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE (EXCEPT Q, UHL) 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE (Q, UHL) 


I (VDD)-15V 


-— 

■ r >:i Hi ■ II ■ 


■■IIIP»^ll0^llia99IIIHIII 




IBiOBSiiS 
l^li■■llll 


EP'^IIWMIIII 



24 68 2 468 2468 2 468 

10 100 IK 10K 

CLOCK INPUT FREQUENCY (fCL) (kHz) 

FIGURE 9. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF CLOCK INPUT FREQUENCY 


DATA 

MODE 




1 15 6 

10CD4031BMS 
, 1 2 

CL 

CLOCK DRIVER 


15 6 

10CD4031BMS 


15 6 

I 10CD4031BMS 

I 1 2 


MODE CONTROL VDD - RECIRCULATION 
GND - NEW DATA 


15 6 . 

I 10CD4031BMS 
, 1 2 


FIGURE 10. CASCADING USING DIRECT CLOCKING FOR HIGH-SPEED 
OPERATION (SEE CLOCK RISE AND FALL TIME REQUIRE¬ 
MENT) 
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DATA 

MODE 

CONTROL 










10CD4031BMS 

1--^ 10CD4031BMS 

10CD4031BMS 

I— 10CD4031BMS 

19 2 

1 9 2 

1 9 2 

1 9 2 

c ■ 

CLD CL 

■=" CLD CL 

■=“ CLD CL 

"=■ CLD CL 


DELAYED 
CLOCK 
TO CLOCK 
NEW DATA 
INTO FIRST , 
REGISTER 


(1/2-CD4013B) 

- D Q - 

FF* 

- CL 


*FOR RECIRCULATION MODE ONLY 
FF TO DELAY DATA UNTIL 

FISRT REGISTERED DELAYED CLOCKING MODE CONTROL VDD = RECIRCULATION 


HAS OCCURED 


GND s NEW DATA 


FIGURE 11. CASCADING USING DELAYED CLOCKING FOR REDUCED CLOCK DRIVE REQUIREMENTS 


DATA 

MODE 

0 

CONTROL 







15 5 - 

— 15 5 - 

- 15 5 -►•••• 

-15 

5 

10CD4031BMS I—i 

f- 10CD4031BMS p 

10CD4031BMS p 

-f- 10CD4031BMS 


IS 



1 2 

6 


__L2L_ 

CLOCK DRIVER 


MODE CONTROL VDD s RECIRCULATION 
GND s NEW DATA 


FIGURE 12. CASCADING USING HALF-CLOCK-PULSE DELAYED OUTPUT (O’) TO PERMIT 
USE OF SLOW RISE AND FALL CLOCK INPUTS 


Chip Dimensions and Pad Layout 


0 

94 J. 1 

90- 



METALLIZATION: Thickness: 11kA- 14kA, AL 
PASSIVATION: 10.4kA- 15.6kA, Silane 
(2 3^1:11,5, BOND PADS: 0.004 inches X 0.004 inches MIN 
I DIE TNICKNESS: 0.0198 inches - 0.0218 inches 


L 4-10 
*^(0.102-0.254) 


_ 136-144 _ 

(3.454-3.658) 


Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (lO"® inch) 
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CD4033BMS 


December 1992 

Features 

• High Voltage Types (20V Rating) 

• Decoded 7 Segment Display Outputs and Ripple 
Blanking 

• Counter and 7 Segment Decoding In One Package 

• Easily Interfaced with 7 Segment Display Types 

• Fully Static Counter Operation DC to 6MHz (typ.) at VDD s 
10V 

• Ideal for Low-Power Displays 

• “Ripple Blanking” and Lamp Test 

• 100% Tested for Quiescent Current at 20V 

• Standardized Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Schmitt-Triggered Clock Inputs 

• Meets All Requirements of JEDEC Tentative Stan¬ 
dards No. 13B, “Standard Specifications for Descrip¬ 
tion of “B” Series CMOS Device’s 

Applications 

• Decade Counting 7 Segment Decimal Display 

• Frequency Division 7 Segment Decimal Displays 

• Clocks, Watches, Timers (e.g. -i- 60, -i- 60, •«■12 Counter/ 
Display 

• Counter/Display Driver For Meter Applications 

Pinout 

CD4033BMS 
TOP VIEW 



CMOS Decade Counter/Divider 

Description 

CD4033BMS consists of a 5 stage Johnson decade counter 
and an output decoder which converts the Johnson code to a 7 
segment decoded output for driving one stage in a numerical 
display. 

This device is particularly advantageous in display applications 
where low power dissipation and/or bw package count is 
important. 

A high RESET signal clears the decade counter to its zero 
count. The counter is advanced one count at the positive clock 
signal transition If the CLOCK INHIBIT signal is bw. Counter 
advancement via the clock line is inhibited when the CLOCK 
INHIBIT signal is high. The CLOCK INHIBIT signal can be used 
as a negative-edge clock if the clock line is held high. Antilock 
gating is provided on the JOHNSON counter, thus assuring 
proper counting sequence. The CARRY-OUT (Cout) signal 
completes one cycle every ten CLOCK INPUT cycles and is 
used to clock the succeeding decade directly in a multi-decade 
counting chain. 

The seven decoded outputs (a, b. c, d, e, f, g) illuminate the 
proper segments in a seven segment display device used br 
representing the decimal numbers 0 to 9. The 7 segment out¬ 
puts go high on selection. 


Functional Diagram 

VDD 



VSS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. pj|0 ISJurriper 3301 

Copyright <§) Harris Corporation 1992 
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CD4033BMS 


The CD4033BMS has provisions for automatic blanking of 
the non-significant zeros in a multi-digit decimal number 
which results in an easily readable display consistent with 
normal writing practice. For example, the number 0050.0700 
in an eight digit display would be displayed as 50.07. Zero 
suppression on the integer side is obtained by connecting 
the RBI terminal of the CD4033BMS associated with the 
most significant digit in the display to a low-level voltage and 
connecting the RBO terminal of that stage to the RBI termi¬ 
nal of the CD4033BMS in the next-lower significant position 
in the display. This procedure Is continued for each succeed¬ 
ing CD4033BMS on the interger side of the display. 

On the fraction side of the display the RBI of the 
CD4033BMS associated with the least significant bit is con¬ 
nected to a low-level voltage and the RBO of that 
CD4033BMS is connected to the RBI terminal of the 
CD4033BMS In the next more-significant-bIt position. Again, 
this procedure is continued for ail CD4033BMS’s on the frac¬ 
tion side of the display. 


In a purely fractional number the zero immediately preceding 
the decimal point can be displayed by connecting the RBI of 
that stage to a high level voltage (instead of to the RBO of 
the next more-significant-stage). For example: optional zero 
-> 0.7346. Likewise, the zero in a number such as 763.0 can 
bo displayed by connecting the RBI of the CD4033BMS 
associated with it to a high-level voltage. 

Ripple blanking of non-significant zeros provides an appre¬ 
ciable savings in display power. 

The CD4033BMS has a LAMP TEST input which, when con¬ 
nected to a high-level voltage, overrides normal decoder 
operation and enables a check to be made on possible dis¬ 
play malfunctions by putting the seven outputs in the high 
state. 

The CD4033BMS are supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4W 

Frit Seal DIP H2R 

Ceramic Flatpack H6W 



7-827 


LOGIC 

















Specifications CD4033BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD)..-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs..-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range...-55®C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).. -65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. Oja Ojc 

Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package .. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 
For TA = -55®C to +100°C (Package Type D, F, K) ...... SOOmW 

For TA = +100°C to +125°C (PackageType D, F, K)..... .Derate 

Linearity at 12mW/®C to 200mW 

Device Dissipation per Output Transistor ..... lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.....+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) I 


Output Current (Source)} 


Output Current (Source)} 


Output Current (Source) I 


N Tliroshold Voltage I 


P Threshold Voltage 


Input Voltage Low~ 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT= 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD = 15V, VOUT = 13.5 V 


VNTH VDD=:10V,ISS = -10jiA 


VPTH VSS = OV,IDD = 10pA 


GROUP A 
SUBGROUPS 





VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 



VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
Implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 













































































































































































Specifications CD4033BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


UMITS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

500 

ns 

Clock To Carry Out 

TPLH1 


10,11 

+125°C, -55°C 

- 

675 

ns 

Propagation Delay 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

700 

ns 

Clock To Decode Out 

TPLH2 


10,11 

+125®C, -55°C 

- 

945 

ns 

Propagation Delay 

TPLH3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

550 

ns 

Reset To Carry Out 



10,11 

+125°C, -55°C 

- 

743 

ns 

Propagation Delay 

TPHL4 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

600 

ns 

Reset To Decode Out 

TPLH4 


10,11 

+125°C, -55°C 

- 

810 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 


TTLH 


10,11 

+125°C, -55°C 

- 

270 

ns 

Maximum Clock input 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

2.5 

- 

MHz 

Frequency 



10,11 

+125°C, -55°C 

1.85 

- 

MHz 


NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

1 UMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1.2 

-55®C, +25°C 


5 

pA 





+125®C 


150 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25®C 


10 

pA 





+125°C 


300 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 





Output Voltage 

VOL 

VDD = 5V, No Load 

Output Voltage 

VOL 

VDD = 10V, No Load 

Output Voltage 

VOH 

VDD = 5V, No Load 

Output Voltage 

VOH 

VDD = 10V, No Load 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 



























































































































































































Specifications CD4033BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Output Current (Source) 


Output Current (Source) 


input Voltage Low 


Input Voltage High 


Propagation Delay 
Clock To Carry Out 


Propagation Delay 
Clock To Decode Out 


Propagation Delay 
Reset To Carry Out 


Propagation Delay 
Reset To Decode Out 


Transition Time 


Maximum Clock Input 
Frequency 


Minimum Reset Pulse 
Width 


Minimum Reset Removal 
Time 


Minimum Clock Pulse 
Width 


Input Capacitance 


NOTES: 


SYMBOL 


IOH10 





CONDITIONS 


VDD= 10V, VOUT = 9.5V 


VDD =15V,VOUT= 13.5V 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V 


VDD 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


Any Input 



1. Ail voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

-3=-^l^=^0pF^Rt^200KTinpo^TR^TF^Or^s:- 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


TEMPERATURE 


+25°C 


+25®C 


+25°C 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

N Threshold Voltage 

VNTH 

N Threshold Voltage 

Delta 

AVTN 

P Threshold Voltage 

VTP 

P Threshold Voltage 

Delta 

AVTP 


CONDITIONS 

NOTES 

VDD = 20V, VIN = VDD or GND 

1,4 

VDD =: 10V, ISS = -10pA 

1,4 

VDD = 10V, ISS =-10^lA 

1,4 

VSS = 0V,IDD = 10pA 

1,4 

VSS = 0V,IDD=10pA 

1,4 
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Specifications CD4033Bi\/iS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VOL< 



VDD = 3V, VIN = VDD or GND 



VDD/2 

VDD/2 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
-i-25°C 
Limit 

NOTES; 1. All voltages referenced to device GND. 

3. See Table 2 for +25°C limit. 




2, CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 

TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

tl.OpA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 




CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD 


100%5004 


100%5004 


100%5004 


100% 5004 


100% 5004 


100% 5004 


100% 5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3, 8A, 8B, 10, 11 


1,2,3,7,8A,8B,9, 10, 11 


1,2,3,7,8A, 8B, 9,10,11, Deltas 


1,7,9 


1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3, 9,10,11 


Subgroups 1,23 


NOTE; 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 



I 


CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 


PART NUMBER 


Static Burn-Ini 4-7,9-14 

(Note 1) 


Static Burn-In 2 1,2,14,15 3-6,8,10-13 

(Note 1) 


Dynamic Burn- 
In (Notel) 


OSCILLATOR 


50kHz 25kHz 
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Specifications CD4033BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


9V1-0.5Y 


FUNCTION 

OPEN 

GROUND 

VDD 

Irradiation 
(Note 2) 

4-7,9-14 

8 

1-3,15,16 


PART NUMBER CD4033BMS 


Static Burn-In 1 
Note 1 

4-7,9-13 

1-3, 8,14,15 

16 

Static Burn-in 2 
Note 1 

4-7,9-13 

8 

1-3,14-16 

Dynamic Bum- 
In Note 1 

- 

2, 3, 8,14,15 

16 

Irradiation 

Note 2 

4-7,9-13 

8 

1 -3,14-16 


OSCILLATOR 


50kHz 25kHz 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 


Timing Diagram 


CLOCK JTJUTJlJTnJinJXnJTJTJTJrUTJT^^ 

RESET “T- 


COUT ■ 

(CLOCK+ 10) 


0 1 234 56789 01 8 456789 12 

FIGURE 2. CD4033BMS TIMING DIAGRAM 



- 4 >-' 


FIGURE 3. DETAIL OF TYPICAL FLIP-FLOP STAGE 
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CD4033BMS 


Typical Performance Characteristics 


AMBIENT TEMPERATURE Ha) - +2S°C 


AMBIENT TEMPERATURE CrA)> +25°C 


' GATE-TO-SOURCE VOLTAGE (VGS)«15V ~ 


GATE-TOSOURCE VOLTAGE (VGS)«15V 




DRAJN-TO^URCE VOLTAGE (VDS) (V) 

FIGURE 4. TYPICAL N-CHANNEL OUTPUT LOW (SINK) 
CURRENT CHARACTERISTICS 


DRAIN-TO50URCE VOLTAGE (VDS) (V) 

FIGURE 5. MINIMUM N-CHANNEL OUTPUT LOW (SINK) 
CURRENT CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE (Ta) » 42S^C 
-GATE-TO-SOURCE VOLTAGe'(VGS) »-5V 

I I I 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 



FIGURE 6. TYPICAL P-CHANNEL OUTPUT HIGH (SOURCE) 
CURRENT CHARACTERISTICS 


FIGURE 7. MINIMUM P-CHANNEL OUTPUT HIGH (SOURCE) 
CURRENT CHARACTERISTICS 


AMBIENT TEMPERATURE (T^)»-i-25**C 


AMBIENT TEMPERATURE (Ta) s 425°C 


■ SUPPLY VOLTAGE (VDD) a 5V - 


SUPPLY VOLTAGE (VDD) = 5V 


LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE FOR 
DECODED OUTPUTS 


LOAD CAPAaTANCE (CL) (pF) 

FIGURE 9. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE FOR 
CARRY-OUT OUTPUTS 
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CD4033BMS 


Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE (Ta)«+ 2S°C 
trstfs20ns , . , . 


10 {I AMBIENT TEMPERATURE = +25®C 


_ 

ussmv’irjU'kwmmww 


SUPPLY VOLTAGE 


■H ■■ M ■ I ■■■ Ml BP ■'^U k■■ M ■ I ■■■ Mi H ■ ■ 

■M ■■ M ■ I ■H ■■ Pi< V A riBI■■ H ■ ■ ■■ ■■ H ■ I 


0 2 4 6 8 10 12 14 16 

SUPPLY VOLTAGE (VDD) (V) 

MO. TYPICAL MAXIMUM CLOCK INPUT FREQUENCY 
AS A FUNCTION OF SUPPLY VOLTAGE 


w:mmi 

■iBir 


2 4 68 2 4 68 . 2 4 68 . 2 4 68 .2 4 68 . 

1 10 102 1(P 10^ 10® 

INPUT PULSE FREQUENCY (fCL) (MHz) 

FIGURE 11. TYPICAL POWER DISSIPATION AS A FUNCTION 
OF CLOCK INPUT FREQUENCY 


Light Emitting Diode Displays 


MONSANTO MAN 3 
OR EQUIVALENT 
(LOW POWER) 





1/7 CA3082 
OR EQUIVALENT 


VDD ^3.5V 
IF«5mA/SEGMENT 
100% DUTY CYCLE 
VP-VBE-VF(LED) 



WHERE VP B INPUT PULSE 

VFb FORWARD DROP 
ACROSS DIODE 


MONSANTO MAN 1 
OR EQUIVALENT 



1/7 CA3082 
OR EQUIVALENT 

r \ Tman'i 


VDD 5V(MIN) 

IB 0.4mA 

IF 12mA/Seg.(100% DUTY CYCLE) 
bdc(MIN) 30 
VCE(SAT) £ 0.5V 

VDD-VCE(8at)-VF(LED) 

ILED 

WHERE VF « FORWARD DROP ACROSS DIODE 


FIGURE 1Z INTERFACING THE CD4033BMS WITH COMMERCIALLY 
AVAILABLE LIGHT EMITTING DIODE DISPLAYS 
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CD4033BMS 


7-Segment Display Devices 


1/7 

SEGMENTS 



1/7 CA3081 
OR EQUIVALENT 


1 OFT 
SEGMENTS 


L lyS CA4049UB IT 


LOW-POWER INCANDESCENT READOUTS 

PINLITES INC-Series O and R 


INCANDESCENT READOUTS 

Numitron DR2(X)0 Series 
TUBE REQUIREMENTS 
VT=:3.5-5V 
IT = 24fnA Segment 


ASSUMED 

TRANSISTOR 

CHARACTERISTICS 

pdc (min) ^ 25 
VCE (sat) ^ 0.5V 
VDD = 8V (min) 

IB = 1mA (min) 

IT = 24mA (min) 


ASSUMED 

TRANSISTOR 

CHARACTERISTICS 


TUBE REQUIREMENTS VT(V) mA/Segment pdc (min) ^30 v i - i .ov lu o.ov 

0-03-15 1.5 8 VCE (sat) ^ 0.5V 

0-04-30 3 8 

0-06-30 3 8 VCC^ 3.5V (min) 

R-R3-20 2 4.3 IB ^ 0.25mA (min) 

R-R4-30 3 4.3 IT ^ 7.5mA (min) 

*The interfacing buffers shown, while a necessity with the CD4033A, are not required when using the ‘B” devices; the “B" outputs (-> 10 times 
the “A” outputs) can drive most display devices directly especially at voltages above 10V. 


atVCC = 10V(min) 
Vo“0-^2V 
IT = 8mA (min) 
VT-3.5Vto6V 

CD4049UB 

atVCC = 10V(min) 
Vo “0-^ 0.6V 
IT = 8mA (min) 

atVCC = 6V(min) 
Vo“(r^1V 
IT = 5mA (min) 
VT-1.5V to 3.5V 



VTM70VDC 
1 OFT . 

1 SEGMENTS t 


NEON READOUT (NIXIE TUBE**) 

1. Alco Electronics - MG 19 

2. Burroughs - B5971, B7971, B8971 


13.5V 

LOGIC RESET 
VOLTAGE 



WITH VON - 18V MEDIUM BRIGHTNESS 
IN LOW AMBIENT UGHT BACKGROUND 
WILL RESULT. THE POINT OF NO 
NOTICEABLE GLOW IS VOFF - 4.5V 


1.6V 

AC OR DC 


TUBE REQUIREMENTS VT(Vdc) mA/Segment LOW VOLTAGE VACUUM FLORESCENT READOUTS 


AICOMG19.180. 

Burroughs B5971. 170 . 

Burroughs B7971, B8971 ... 170 . 

**(Trademark) Burroughs Corp. 
TRANSISTOR CHARACTERISTICS 
Leakage with transistor cutoff - 0.05mA 

V(BR)CER.>VT 

pdc (min) ^ 30 


1. Tung-Sol DIGIVAC S/G 4 Typo DT1704A or DT1705C 

2. Nippon Electric (NEC): Type DG12E or LD915 

TUBE REQUIREMENTS: 100 to 300 pA/segment at tube voltages of 12V 
to 25V depending on required brightness Filament requirement 45mA at 
1.6V, acordc. 


t (Trademark) Wagner Electric Co. 


FIGURE 13. INTERFACING THE CD4033BMS WITH COMMERCIALLY 
AVAILABLE 7-SEGMENT DISPLAY DEVICES* 
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CD4033BMS 


d Pad Layouts 



Dimensbns in parentheses are in miliimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 

METALUZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA • 15.6kA. Silane 


BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches • 0.0218 inches 




































SEMICONDUCTOR 


CD4034BMS 


December 1992 


CMOS 8-Stage Static Bidirectional Parallel/Serial 

Input/Output Bus Register 


Features 

• High Voltage Types (20V Rating) 

• Bidirectional Parallel Data Input 

• Parallel or Serial Inputs/Parallel Outputs 

• Asynchronous or Synchronous Parallel Data Loading 

• Parallel Data-Input Enable on “A” Data Lines (3-State 
Output) 

• Data Recirculation for Register Expansion 

• Multipackage Register Expansion 

• Fully Static Operation DC-to-IOMHz (typ.) at 
VDD = 10V 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• SV, 10V and 15V Parametric Ratings 

• Maximum Input Current of 1)xA at 18V Over Full 
Package-Temperature Range; 

- 100nAat18Vand+25°C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B’ Series CMOS Devices” 

Applications 

• Parallel Input/Parallel Output, Serial Input/Parallei Out¬ 
put, Serial Input/Serial Output Register 

• Shift Right/Shift Left Register 

• Shift Right/Shift Left With Parallel Loading 

• Address Register 

• Buffer Register 

• Bus System Register with Enable Parallel Lines at Bus 
Side 

• Double Bus Register System 

• Up-Down Johnson or Ring Counter 

• Pseudo-Random Code Generators 

• Sample and Hold Register (Storage, Counting, 
Display) 

• Frequency and Phase Comparator 


Description 

CD4034BMS is a static eight-stage parallel-or serial-input 
parallel-output register. It can be used to: 

1) bidirectionally transfer parallel information between two 
buses. 2) convert serial data to parallel form and direct the 
parallel data to either of two buses, 3) store (recirculate) par¬ 
allel data, or 4) accept parallel data from either of two buses 
and convert that data to serial form. Inputs that control the 
operations include a single-phase CLOCK (CL), A DATA 
ENABLE (AE), ASYNCHRONOUS/SYNCHRONOUS (A/S), 
A-BUS-TO-B-BUS/B-BUS-TO-A-BUS (A/B), and PARAL¬ 
LEL/SERIAL (P/S). 

Data inputs include 16 bidirectional parallel data lines of 
which the eight A data lines are inputs (3-state outputs) and 
the B data lines are outputs (inputs) depending on the signal 
level on the A/B Input. In addition, an input for SERIAL DATA 
is also provided. 

All register stages are D-type master-slave flip-flops with 
separate master and slave clock Inputs generated internally 
to allow synchronous or asynchronous data transfer from 
master to slave. Isolation from external noise and the effects 
of loading is provided by output buffering. 


Pinout 


CD4034BMS 
TOP VIEW 


“A”ENABLE 


SERIAL INPUT 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 3307 








CD4034BMS 


Parallel Operation Functional Diagram 

A high P/S input signal allows data transfer Into the register 
via the parallel data lines synchronously with the positive 
transition of the clock provided the A/S input is low. If the A/S 
input is high the transfer is independent of the clock. The 
direction of data flow is controlled by the A/B input. When 
this signal is high the A data lines are inputs (and B data 
lines are outputs); a low A/B signal reverses the direction of 
data flow. 

The AE input is an additional feature which allows many reg¬ 
isters to feed data to a common bus. The A DATA lines are 
enabled only when this signal is high. 

Data storage through recirculation of data in each register 
stage is accomplished by making the A/B signal high and the 
AE signal low. 

Serial Operation 

A low P/S signal allows serial data to transfer into the regis¬ 
ter synchronously with the positive transition of the clock. 

The A/S input is internally disabled when the register is in 
the serial mode (asynchronous serial operation is not 
allowed). 

The serial data appears as output data on either the B lines 
(when A/B is high) or the A lines (when A/B is low and the 
AE signal Is high). 

Register expansion can be accomplished by simply cascad¬ 
ing CD4034BMS packages. 

The CD4034BMS is supplied in these 24 lead outline pack¬ 
ages: 

Braze Seal DIP H4V 
Ceramic Flatpack H4P 
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Specifications CD4034BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range....-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG)..-65°C to +150°C 

Lead Temperature (During Soldering)..+265°C 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability information 

Thermal Resistance. 0ja 0jc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature ..+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4034BMS 


TABLE 2, AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

UMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Parallel In to Parallel Out 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 
(Notes 1.2) 

9 

+25°C 

- 

700 

ns 

10,11 

+125®C, -55°C 


945 

ns 

Propagation Delay 

3 State 

AE to Out ‘A’ 

TPLZ 

TPHZ 

VDD = 5V, VIN = VDD or GND 
(Notes 2,3) 

9 

+25°C 


400 

ns 

10,11 

+125°C, -55°C 


540 

ns 

Propagation Delay 

3-State AE to Out ‘A’ 

TPZL 

TPZH 

VDD = 5V. VIN = VDD or GND 
(Notes 2,3) 

9 

+25°C 


400 

ns 

10,11 

+125°C, -55°C 


540 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 
(Notes 1,2) 

9 

+25°C 


200 

ns 

10,11 

+^25°C, -55°C 


270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 
(Note 2) 

9 

+25°C 

2 

- 

MHz 

10,11 

+125°C, -55°C 

1.48 

- 

MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 

3. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1.2 

-55°C, +25°C 

- 

5 

pA 





+125°C 

- 

150 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

10 

pA 





+125®C 

- 

300 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

10 

pA 





+125°C 

- 

600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

- 

m 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125®C 

0.36 

- 

mA 





-55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V. VOUT = 0.5V 

_ hi _ 

+125°C 

0.9 

- 

mA 





-55°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

wm 

- 

mA 





-55°C 

4.2 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 





-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 





-55°C 

- 

-2.0 

mA 























































































































































































Specifications CD4034BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 


mA 

-55°C 

- 

-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V, VOUT = 13.5V 

1.2 

+125°C 

- 

-2.4 

mA 

-55°C 

- 

■a 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH>9V, 

VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

M 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, 

VOL< IV 

1,2 

+25°C, -h125°C, 
-55°C 

+7 

- 

■ 

Propagation Delay 

Parallel In to Parallel Out 

TPHL 
■ TPLH 

VDD = 10V 

1,2,3 

+25°C 

- 

240 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

170 

ns 

Propagation Delay 

Serial to Parallel Out 

TPHL 

TPLH 

VDD = 5V 

1.2,3 

+25°C 

700 

- 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

240 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

170 

ns 

Propagation Delay 3-State 
AE to Out ‘A’ 

TPLZ 

TPHZ 

VDD = 10V 

1.2, 3,4 

+25°C 

- 

160 

ns 

VDD = 15V 

1,2, 3,4 

+25°C 

- 

120 

ns 

Propagation Delay 3-State 
AE to Out ‘A’ 

TPZL 

TPZH 

VDD = 10V 

1,2, 3,4 

+25°C 

- 

160 

ns 

VDD = 15V 

1,2, 3,4 

+25°C 

- 

120 

ns 

Transition Time 

TTLH 

TTHL 

VDD = 10V 

1.2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 10V 

1,2,3 

+25°C 

5 

- 

MHz 

VDD = 15V 

1,2,3 

+25°C 

7 

- 

MHz 

Minimum Data Setup 

Time 

Serial Data to Clock 

TS 

VDD = 5V 

1,2,3 

+25°C 


160 

ns 

VDD = 10V 

1,2,3 

+25®C 


60 

ns 

VDD = 15V 

1,2,3 

+25°C 


40 

ns 

Minimum Data Setup 

Time Parallel Data to 
Clock 

TS 

VDD = 5V 

1.2,3 

+25°C 


50 

ns 

VDD = 10V 

1,2,3 

+25°C 


30 

ns 

VDD = 15V 

1,2,3 

+25°C 


20 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


250 

ns 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


70 

ns 

Maximum Clock Rise and 
Fall Time (Note 5) 

TRCL 

TFCL 

VDD = 5V 

1,2,3 

+25°C 


15 

ps 

VDD = 10V 

1,2,3 

+25®C 


15 

ps 

VDD = 15V 

1,2,3 

+25°C 


15 

ps 

Minimum High Level 

Pulse Width AE, P/S, A/S 

TW 

VDD = 5V 

1,2,3 

+25°C 


350 

ns 

VDD = 10V 

1,2,3 

+25°C 


140 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 

5. If more than one unit is cascaded, tRCL should be made less than or equal to the sum of the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 
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Specifications CD4034BMS 



Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 



VDD = 20V. VIN = VDD or GND 


VNTH VDD = 10V, ISS = -lOpA 


AVTN VDD = 10V, ISS = -10pA 


VSS = 0V,IDD=:10pA 


VSS = 0V,IDD=10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


Propagation Delay Time 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 




3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 



PARAMETER 


Supply Current - MSI-2 


Output Current (Sink) 


Output Current (Source) 



DELTA LIMIT 


±1.0pA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPUCABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


MIL-STD-883 

METHOD 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



1,2.3,7,8A,8B,9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas 


1,7,9 


1,2,3,8A,8B,9 


Subgroups 1,2, 3,9,10,11 


Subgroups 1,2,3 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


TABLE 7. TOTAL DOSE IRRADIATION 
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Specifications CD4034BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Bum-In 1 
Note 1 

1-8 

12,15-23 

9-11,13,14,24 

Static Bum-in 2 
Notel 

1-8 

12 

9-11,13-24 

Dynamic Burn-In 
Note 1 

- 

1-8,11-14 

9,24 

Irradiation 

Note 2 

1-8 

12 

9-11,13-24 

NOTE: 


OSCILLATOR 


1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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CD4034BMS 


“A” OR “B" 
DATA 
INPUTS 


“B” OR “A” 
DATA 
OUTPUTS 


r9o%-VDD 
• 50 % 

^%0 



*lnput rafore to any of tho "A" or “B” data inputa, “A” ENABLE, 
SERIAL INPUT, A/B, PTS, or A/S inputa 

**tSLH and tSHL ara Sat-Up timaa 


FIGURE 1. ASYNCHRONOUS OPERATION PROPAGATION 
DELAY TIME AND TRANSITION TIME 


FIGURE 2. SYNCHRONOUS OPERATION PROPAGATION DE> 
LAY TIMES, TRANSITION TIMES, AND SET-UP 
TIMES 


CLOCK njlJTJlJlJTXlJ^^ 


SERIAL DATA - 
Alf 


B DATA LINES ARE OUTPUTS 


A DATA 
LINES ARE 
OUTPUTS 


FIGURES. TIMING DIAGRAM 
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CD4034BMS 


Typical Performance Characteristics 


AMBIENT Temperature Oa)=+ 25®c 

? Ill 


_ AMBIENT TEMPERATURE Oa) = +25®C 


■ GATE-TO-SOURCE\^TAGE (VGS) = 15V“ 


I GATE-TO-SOURCE VOLTAGE (VGS) = 15V 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 4. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAJN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 5. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 -5 


AMBIENT TEMPERATURE (Ta) = +2^C 
_GATE-TO-SOURCE VOLTAGE (VGS) = -5V 




FIGURE 6. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 -6 


AMBIENT TEMPERATURE (Ta) = +25®C 

GATE-TO-SOURCE VOLTAGE (VGS) = -5V 

I I I 



FIGURE 7. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) =+25°C 


10** 

I ! 




SUPPLY VOLTAGE (VDD) = 15V 


SUPPLY VOLTAGE (VDD) = 5V 


_, 

mmmmmmmmt 


■IlllSiiiillllSl 


SmBBIII 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


_iPstiRiii nn 

laMMII MU 



1 10 102 10^ lO'* 10^ 

INPUT FREQUENCY (fl) (kHz) 

FIGURE 9. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF CLOCK FREQUENCY 
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CD4034BMS 


Typical Performance Characteristics (continued) 



LOAD CAPACITANCE (CL) (pF) 


FIGURE 10. TYPICAL PROPAGATION DELAY TIME AS A FUNC¬ 
TION OF LOAD CAPACITANCE [A(B) PARALLEL 
DATA INPUT TO B(A) PARALLEL DATA OUTPUT, 
SYNCHRONOUS OR ASYNCHRONOUS]) 










CD4034BMS 



“A” 

ENABLE P/S A/B A/S OPERATION* 


Serial Mode; Synch. Serial Data Input, “A" Parallel Data Outputs Disabled 


Serial Mode; Synch. Serial Data Input, “B” Parallel Data Output 


Parallel Mode; *B” Synch. Parallel Data Inputs, “A” Parallel Data Outputs Disabled 


Parallel Mode; “B” Asynch. Parallel Data Inputs, “A” Parallel Data Outputs Disabled 


Parallel Mode; “A" Parallel Data Inputs Disabled, “B" Parallel Data Outputs, Synch. Data 
Recirculation 


Parallel Mode; “A” Parallel Data Inputs Disabled, “B” Parallel Data Outputs, Asynch. Data 
Recirculation 


Serial Mode; Synch. Serial Data Input, “A” Parallel Data Output 


Serial Mode; Synch. Serial Data Input, “B" Parallel Data Output 


Parallel Mode; "B” Synch. Parallel Data Input, “A” Parallel Data Output 


Parallel Mode; "B” Asynch. Parallel Data Input, “A” Parallel Data Output 


Parallel Mode; “A” Synch, Parallel Data Input, "B” Parallel Data Output 


Parallel Mode; “A” Asynch. Parallel Data Input, "B" Parallel Data Output 


^Outputs change at positive transition of clock in the serial mode and when the A/S control input is “low” in the parallel mode. During 
transfer from parallel to serial operation A/S should remain low in order to prevent DS transfer into Flip Flops. 


1 = High Level 


0 = Low Level 


X = Don’t Care 
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CD4034BMS 


Applications 


AE A PARALLEL 
f* DATA 

^ CD4034 
A/S 

CL B PARALLEL 
P/S data 


A PARALLEL 
S* DATA 

^ CD4034 

A/S 

CL B PARALLEL 
P/S data 


mm 

SERIAL 

DATA 




* 




HGURE12. 16-BIT PARALLEL IN/PARALLEL OUT, PARALLEL IN/SERIAL OUT, 
SERIAL IN/PARALLEL OUT SERIAL IN/SERIAL OUT REGISTER 


AE A PARALLEL 
DATA 

^ CD4034 
A/S 

CL B PARALLEL 
P/S data 


AE A PARALLEL 

data 

^ CD4034 
fiJS 

CL B PARALLEL 
P/S DATA 


FIGURE 13. 16-BIT SERIAL IN/GATED PARALLEL OUT REGISTER 


BUS UNES 
(SINGLE) 


DOUBLE - BUS SYSTEM 
(ENABLE INPUTS ON BOTH SIDES) 


MEMORY 

UNIT 


SI Am A/S CL 

t t t t 


Iae P/s I 

1 

’1 

2 

X(1) * 

3 

REG 3 

4 

^A BSg 

6 

CD4034 1 

6 

7 

7 

8. 

u 

1 SI Am A/S CL 1 


t t t t 


1 p/s AE 

1 


’1 

2 

X(2) 

2 

3 

REG 

3 

4 

' B A^ 

4 

6 

CD4034 

6 

7 


7 

8. 


8 

1 SIAmA/SCL 1 



r 

51 A/B A/S Cl 

n 

P/s aeI 

1' 


1 

2 


2 

3 

YREG 

3 

4 


4 

5 

^B A' 

5 

6 

CD4034 

6 

7 


7 

8. 


.8 


A/B A/S CL I 
P/S I 


ARITHMETIC 

UNIT 


THE “A” ENABLE (AE) AND fiJB SIGNALS CONTROL ALL 
COMBINATIONS OF TRANSFER BETWEEN THE REGISTERS 
AND BUS SYSTEMS 

FIGURE 14. SINGLE AND DOUBLE-BUS SYSTEMS 
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CD4034BMS 


Applications (Continued) 


SHIFT LEFT OUTPUT 



FIGURE 15. SHIFT RIGHT/SHIFT LEFT WITH PARALLEL INPUTS 


A “High” (“Low”) on the shift Left/Shift Right input allows 
serial data on the Shift Left Input (Shift Right Input) to enter 
the register on the positive transition of the clock signal. A 
“high” on the “A” Enable Input disables the “A” parallel data 
lines Reg. 1 and 2 and enables the “A” data lines on regis¬ 
ters 3 and 4 and allows parallel data into registers 1 and 2. 


Other logic schemes may be used in place of registers 3 and 
4 for parallel loading. 

When parallel inputs are not used Reg. 3 and 4 and associ¬ 
ated logic are not required, 

* Shift left input must be disabled during parallel entry. 



FIGURE 16. N-STAGE SHIFT REGISTER WITH FIXED SERIAL 
OUTPUT LINE 


SAMPLEAIOLD >— 



AE 1 


SERIAL DATA >-► 

VDD - 

A/S > » 

SI --“A” PARALLEL DATA-- 

A/B 

CD4034 

A/S 

CLOCK >—> 

CL --PARALLEL DATA 

P/S 1 


P/S >— 

111111 

FT 


TO DISPLAY ETC 


FIGURE 17. SAMPLE AND HOLD REGISTER - SERIALTPARAL- 
LEL IN - PARALLEL OUT 
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CD4034BMS 



Dimension in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 
Grid graduations are in mite (10*^ inch). 


METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA - 1 5.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 Inches - 0.0218 Inches 












































































SEMICONDUCTOR 


CD4035BMS 


December 1992 


CMOS 4 -Stage Parallel 
In/Parallel Out Shift Register 


Features 

• J - ic Serial Inputs and True/Complement Outputs 

• High Voltage Type (20V Rating) 

• 4-Stage Clocked Shift Operation 

• Synchronous Parallel Entry on All 4 Stages 

• JK Inputs on First Stage 

• Asynchronous True/Complement Control on All Out¬ 
puts 

• Static Flip-Flop Operation; Master-Slave Configura¬ 
tion 

• Buffered Inputs and Outputs 

• High Speed Operation 12MHz (Typ) at VDD = 10V 

• 100% Tested for Quiescent Current at 20V 

• Standardized, Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
Number ISA, “Standard Specifications for Description 
of ‘B’ Series CMOS Devices” 

Applications 

• Counters, Registers 

- Arithmetic-Unit Registers 

- Shift Left/Shift Right Registers 

- Seriai-to-Parailei/Parallel-to-Serial Conversions 

• Sequence Generation 

• Control Circuits 

• Code Conversion 


Description 

CD4035BMS is a four stage clocked signal serial register 
with provision for synchronous PARALLEL in^ts to each 
stage and SERIAL inputs to the first stage via JK logic. Reg¬ 
ister stages 2, 3, and 4 are coupled in a serial D flip-flop con¬ 
figuration when the register is in the serial mode 
(PARALLEL/SERIAL control low). 

Parallel entry into each register stage is permitted when the 
PARALLEL7SERIAL control is high. 

In the parallel or serial mode Information is transferred on 
positive clock transitions. 

When the TRUE/COMPLEMENT control is high, the true 
contents of the register are available at the output terminals. 
When the TRUE/COMPLEMENT control Is low, the outputs 
are the complements of the data in the register. The TRUE/ 
COMPLEMENT control functions asynchronously with 
respect to the CLOCK signal. 

JK input logic is provided on the first stage SERIAL input to 
minimize logic requirements particularly^ in counting and 
sequence-generation applications. With JK inputs connected 
together, the first stage becomes a D flip-flop. An asynchro¬ 
nous common, RESET is also provided. 

The CD4035BMS series type is supplied in these 16 lead 
outline packages 

Braze Seal DIP H4T 

Frit Seal DIP H1F 

Ceramic Flatpack H6W 


Pinout 


CD4035BMS 
TOP VIEW 


Q1/Q1 Ll 
TRUE/rr 
COMP. L2 



Functional Diagram 


VDDs 16 
VSS = 8 


PARALLEL IN 



Q1/Q1 Q2/Q2 Q3/Q3 Q4/Q4 


FIRST STAGE TRUTH TABLE 


tn-1 (INPUT) (OUTPUT) 



0 0 Qn-1 Qn-1 

Toggle 
Mode 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper l.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 t och 
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Specifications CD4035BMS 


Absolute Maximum Ratings 


Reliability information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance , 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.. .-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20®C/W 


DC Input Current, Any One Input...±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).-i-265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100®C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature..-^■175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

Input Leakage Current 

IIL 

Input Leakage Current 

IIH 

Output Voltage 

VOL15 

Output Voltage 

VOH15 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

N Threshold Voltage 

VNTH 

P Threshold Voltage 

VPTH 

Functional 

F 

4nput-Voltage-Low- 

(Note 2) 

^VIL- 

Input Voltage High 
(Note 2) 

VIH 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 

VIH 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


VDD = 5V,VOUT = 0.4V 




VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


D-=-5VrV0H->^T5V7V0t-cO:5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH> 13.5V, 
VOL < 1.5V 



TEMPERATURE 


-l■25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


-h125°C 


-55°C 


+25°C, +125®C, -55°C 


+25°C,+125°C,-55°C| 14.95 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


-i-25°C 


+125°C 


-55°C 


5°e7^5°C7=55° 


+25°C,+125°C,-55°C 3.5 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 11 


MAX UNITS 


VOH> VOL< 
VDD/2 VDD/2 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs. 


is 0.050V max. 




































































































































































Specifications CD4035BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUPA 

PARAMETER SYMBOL CONDITIONS (NOTE 1.2) SUBGROUPS TEMPERATURE 


+25°C 


UMITS 


MIN MAX 


Propagation Delay TPHL1 VDD = 5V, VIN = VDD or GND | 9 


Propagation Delay TPHL2 VDD = 5V, VIN = VDD or GND | 9 

Reset to Q TPLH2 


Transition Time 


TTHL VDD = 5V, VIN = VDD or GND | 9 

TTLH 


Maximum Clock Input FCL VDD 5V, VIN = VDD or GND 9 


10,11 1 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


+25°C 


Frequency 


NOTES: 

1.01 = 50pF, RL = 200K. Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


10,11 +125°C,-55°C 



TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 


NOTES TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125®C 


1,2 +25®C,+125°C, 

-55®C 


1,2 +25°C,+125°C, 

-55®C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT=: 13.5V 
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Specifications CD4035BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

■ 

- 

H 

Propagation Delay 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25®C 

- 

200 

ns 

Clock to Q 

VDD = 15V 

1.2,3 

+25°C 

- 

150 

ns 

Propagation Delay 

Reset to Q 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 


200 

ns 

VDD = 15V 

1,2,3 

+25®C 


160 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Minimum Reset Pulse 
Width 

TW 

VDD = 5V 

1.2,3 

+25°C 


250 

ns 

VDD = 10V 

1,2,3 

+25°C 


110 

ns 

VDD = 15V 

1,2,3 

+25°C 


40 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 10V 

1,2,3 

+25°C 

6 

- 

MHz 

VDD = 15V 

1,2,3 

+25°C 

8 

- 

MHz 

Maximum Clock Rise and 
Fall Time (Note 4) 

TRCL 

TFCL 

VDD = 5V 

1,2, 3 

+25°C 


15 

ps 

VDD = 10V 

1,2,3 

+25°C 


15 

ps 

VDD = 15V 

1,2,3 

+25°C 


15 

ps 

Minimum Data Setup 

Time 

J/K Lines 

TS 

VDD = 5V 

1,2,3 

+25°C 


220 

ns 

VDD = 10V 

1,2,3 

+25°C 


80 

ns 

VDD = 15V 

1,2,3 

+25°C 


60 

ns 

Minimurn Data Setup 

Time 

Parallel-In Lines 

TS 

VDD = 5V 

1,2,3 

+25°C 


140 

ns 

VDD = 10V 

1,2,3 

+25°C 


50 

ns 

VDD = 15V 

1,2,3 

+25°C 


40 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


200 

ns 

VDD = 10V 

1,2,3 

+25°C 


90 

ns 

VDD = 15V 

1.2,3 

+25°C 


60 

ns 

input Capacitance 

CIN 

Any Input 

1,2 

-h25°C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The paranr>eters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. If more than one unit is cascaded, tRCL should be made less than or equal to the sum of the transition time and the fixed propagation 

-dela y -of-th e -output-of-the-driving-stage-foUhe-estiroatedxapacitive-load.-- 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS=:-10pA 

1.4 

+25®C 

- 

±1 

■ 




























































































































































































Specifications CD4035BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


P Threshold Voltage 


P Threshold Voltage 
Delta 


SYMBOL 


VTP 


AVTP 



Propagation Delay Time 


CONDITIONS 


VSS = 0V,IDD = 10pA 


VSS = 0V, IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

il.OpA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

10H5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Notel) 


Interim Test 3 (Post Burn-In) 


PDA (Notel) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


Group D 


NOTE: 

1. 5% parametric, 3% functional; cumulative for static 1 and 2. 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1.7,9 


100% 5004 1,7,9 


100% 5004 1,7, 9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2, 3, 8A, 8B, 10, 11 


Sample 5005 1,2, 3,7, 8A, 8B, 9,10, 11 


Sample 5005 1,2, 3,7, 8A, 8B, 9,10.11, Deltas 


Sample 5005 1,7,9 


Sample 5005 1,2, 3, 8A, 8B, 9 


READ AND RECORD 


IDD, 10L5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2, 3, 9,10,11 


Subgroups 1,23 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MlL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD 


1,7,9 


POST-IRRAD 


Table 4 


READ AND RECORD 


PRE-IRRAD 


1.9 


POST-IRRAD 


Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 


Static Burn-In 1 1,13-15 

Note 1 



OSCILLATOR 


50kHz 25kHz 


7-855 


LOGIC 
































































































































Specifications CD4035BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 2 
Note 1 

1,13-15 

8 

2-7,9-12,16 

Dynamic Burn- 
In Note 1 

1.3,4 

2,5,7-12 

16 

'Irradiation 

Note 2 

1, 13-15 

8 

2-7,9-12,16 


OSCILLATOR 


1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 


Logic Diagram 


iSEI 


*ALL INPUTS PROTECTED 
BY CMOS INPUT 
PROTECTION NETWORK 



7-856 




































CD4035BMS 


Typical Performance Characteristics 


^ AMBIENT TEMPERATURE 0a)*+25®C 

? I I I 

^ 30 -GATE-TO-SOURCE VOLTAGE (VGS) > 15V ” 


AMBIENT TEMPERATURE (Ta) n +25®C 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 1 . TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 




0 5 10 15 

DRAIN-TO^URCE VOLTAGE (VDS) (V) 

FIGURE 2 . MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 




FIGURE 3. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT 1EMPERATURE (T/O ^ ^^2^0 

GATE-TOSOURCE VOLTAGE (VGS) = -5V 

_^_I_I_ 



-10V 



-15V 









FIGURE 4. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) » 425°C 


SUPPLY VOLTAGE (VDD)« 5V ^ 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 5. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 



0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL PROPAGATION DELAY TIME AS A 

FUNCTION OF LOAD CAPACITANCE (Q OUTPUT) 


7-857 














CD4035BMS 


Typical Performance Characteristics {Continued) 


AMBIENT TEMPERATURE (Ta) - *2S9C 
-LOAD CAPAaTANCE (CL) ■ 50PF 



0 5 10 15 20 

SUPPLY VOLTAGE (VOO) (V) 

FIGURE 7. TYPICAL MAXIMUM CLOCK INPUT FREQUENCY 
AS A FUNCTION OF SUPPLY VOLTAGE 




r 4artmm 

rjKwm 


■■III 


mmmmmmmmmwmmmmmm' .mr .wni^mr —■■■ 

^ ^iiaar 

rnwmmmmmmm mr —■■¥ 4 §■ — ■■■ m — 


2 4 68 2 4 68 2 4 68 2 4 68 2 4 68 

1 10 lO^ 10® 10^ 

INPUT FREQUENCY (fl) (kHz) 

FIGURE 8. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF CLOCK INPUT FREQUENCY 



•n 

lof-l 

-n 

12 r~ 

7 

D/Q 

PI-2 

PI-3 

PM 

4 

P/s 




4 3 

J 




_^ 

K 




; _2_ 

CL 




; _ 5_ 

T/C 

R Q1 

Q2 

Q3 

Q4 


_ 1’ 

□« 


113 


Q1Q2Q3 Q4 


TRUEACOMP CONTROL IN TRUE MODE 


FIGURES. SHIFTLEFT/SHIFTRIGHT REGISTER 


CARRY 

FORWARD 



Using Couleur’s Technique (BIDEC)*, a binary number (most 
significant bit, MSB) first is shifted and processed, such that 
the BCD equivalent is obtained when the last binary bit is 
clocked into the register. The CD4035BMS, with the correct 
conversion logic, can also be used as a BCD-to>binary con¬ 
verter. 

*NOTE: The basic rule is: if a 4 or less is in a decade, shift with the 
next clock pulse; if a 5 or greater is In a decade, add 3 and 
' then shift at the next clock pulse. For more information 
refer to nRE TRANSACTIONS ON ELECTRONIC COM¬ 
PUTERS", Dec. 1958, pages 313-316. 

FIGURE 10. BIDEC LOGIC 


7-858 










CD4035BMS 


P/S 

PM 

PI-2 

PM 

PM 

T/C 





CL 

J 

4 STAGE REGISTER 


R 





R 

Q1 

02 

03 

04 



Control = E = 0 

Q1 I Q2 I Q3 I Q4 
A B C D 


Q1 Q2 Q3 Q4 
A B C D 


Using a control line (E) two different state sequences can 
be generated. For example, suppose the following two 
sequences are desired on command (control line E). 


FIGURE 11(a). DOUBLE SEQUENCE GENERATOR 


FIGURE 11(b). STATE SEQUENCES 



FIGURE 12. BINARY-TO-BCD CONVERTER 












CD4035BMS 



Dimensions in parentheses are in millimeters and 
are derived from the basic inch dimensions as indicated. 
Grid graduations are in mils (10*^ inch). 


METALUZATION: Thickness: 11 kA -14kA, AL. 
PASSIVATION: 10.4kA - 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MiN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 








































































































































SEMICONDUCTOR 


CD4041UBMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• Balanced Sink and Source Current; Approxiniately 4 
Times Standard “B” Drive 

• Equalized Delay to True and Complement Outputs 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of I^A at 18V Over Full 
Package-Temperature Range; 

- 100nAat18Vand+25®C 

• SV, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specificationsfor Description of 
‘B’ Series CMOS Devices” 


Applications 

• High Current Source/SInk Driver 

• CMOS-to-DTUTTL Converter Buffer 

• Display Driver 

• MOS Clock Driver 

• Resistor Network Driver (Ladder or Weighted R) 


• Transmission Line Driver 

Description 

CD4041UBMS types are quad true/complement buffers con¬ 
sisting of n- and p- channel units having low channel resis¬ 
tance and high current (sourcing and sinking) capability. The 
CD4041UBMS is intended for use as a buffer, line driver, or 
CMOS-to-TTL driver. It can be used as an ultra-low power 
resistor-network driver for A/D and D/A conversion, as a 
transmission-line driver, and In other applications where high 
noise Immunity and low power dissipation are primary 
design requirements. 

The CD4041UBMS is supplied in these 14 lead outline pack¬ 
ages: 

Braze Seal DIP H4Q 
Frit Seal DIP H1B 
Ceramic Flatpack H3W 


CMOS Quad True/Complement Buffer 



VSS = 7 
VDD>14 



VDD VDD 

R riR 

“">-4 true 

J^^OUTP. 
i VSS t VSS 


*ALL INPUTS PROTECTED 
BY CMOS INPUT 
PROTECTION NETWORK 


f VSS ♦ VDI 

M- 


COMPLEMENT 

OUTPUT 


FIGURE 1. SCHEMATIC DIAGRAM 1 OF 4 BUFFERS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t oc-t 


File Number 3309 











Specifications CD4041UBMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs..-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80°C/W 

Flatpack Package. 70°C/W 


DC Input Current, Any One Input.... .±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range..-55®C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65®C to +150°C 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor . 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


VOL15 VDD = 15V, No Load 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 14.95 




N Threshold Voltage 


P Threshold Voltage 



IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 


VDD = 15 V, VOH > 13.5 V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



+25°C,+125°C,-55®C 12.5 


7-862 















































































































































































Specifications CD4041UBMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

PARAMETER SYMBOL CONDITIONS (NOTE 1,2) SUBGROUPS TEMPERATURE 


Propagation Delay TPHL VDD = 5V, VIN = VDD or GND 

TPLH 


Transition Time 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 



10,11 +125°C,-55°C 



1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 


NOTES TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


1,2 +25°C,+125°C, 

-55°C 


1.2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55®C 


1,2 +25°C,+125°C, 

-55°C 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 


VIL VDD = 10V, VOH > 9V, VOL < IV 


VIH VDD = 10V, VOH > 9V, VOL < IV 



1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 



7-863 


LOGIC 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

Propagation Delay 

TPHL 

VDD = 10V 


TPLH 

VDD = 15V 

Transition Time 

TTHL 

VDD = 10V 


TTLH 

< 

o 

o 

II 

cn 

< 

Input Capacitance 

CIN 

Any Input 



TEMPERATURE 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADfATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL CONDITIONS 


IDD VDD = 20V, VIN = VDD or GND 


VNTH VDD = 10V, ISS = -1 OpA 


AVTN VDD = 10V, ISS = -1 OpA 


VSS = OV, IDD = 10pA 


VSS = 0V,IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES 

TEMPERATURE 

1,4 

+25°C 

1,4 

+25°C 

1,4 

+25°C 

1,4 

+25°C 

1,4 

+25°C 

1 

+25°C 

1,2, 3,4 

+25°C 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3: See Table 2 for +25°C limit. 
4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

±0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


MIL-STD-883 

METHOD 


GROUP A SUBGROUPS 


Initial Test (Pre Burn-In) 

100%5004 

1,7,9 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

Interim Test 2 (Post Burn-In) 

100% 5004 

1,7,9 

PDA (Notel) 

100% 5004 

1,7,9, Deltas 

Interim Test 3 (Post Burn-In) 

100% 5004 

1,7,9 

PDA (Notel) 

100% 5004 

1,7,9, Deltas 



READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



7-864 









































































































































Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


Specifications CD4041UBMS 


TABLE 6. APPUCABLE SUBGROUPS (Continued) 



MIL-STD-883 

CONFORMANCE GROUP 

METHOD 


100%5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


READ AND RECORD 


GROUP A SUBGROUPS 


2,3,8A, 8B, 10,11 


1.2.3,7, 8A, 8B, 9,10,11 


1,2,3,7. 8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1,7,9 


1, 2, 3, 8A, 8B, 9 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


Subgroups 1,23 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MlL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1, 9, Deltas Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OSCILLATOR 



Static Burn-In 1 1,2,4,5, 8, 9,11, 3, 6. 7, 10.13 

(Notel) 12 


Static Burn-In 2 1,2,4,5, 8,9,11, 
(Notel) 12 


Dynamic Bum- 
In (Note 2) 


Irradiation 1,2,4,5,8,9,11, 

(Note 3) 12 



3,6,10,13,14 


14 


3,6,10,13,14 


1,2,4,5,8,9,11, 3,6,10,13 

12 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 4.75K ± 5%; VDD = 18V ± 0.5V 

3. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 


Typical Performance Characteristics 
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AMBIENT TEMPERATURE a +250C 


GATE-TO-SOURCE VOLTAGE (VGS) a 15V 
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DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


0 1 2345678 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM LOW (SINK) CURRENT CHARACTERIS¬ 
TICS 


7-865 


LOGIC 



































































Specifications CD4041UBMS 


Typicai Performance Characteristics (Continuecq 


DRAU^TOSOURCE VOLTAGE (VDS) (V) 

^ .7 ^ ^ ^ ^ -2 -1 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

^ .7 -6 -5 -4 -3 -2 -1 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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FIGURE 6. TYPICAL PROPAGATION DELAY TIME V8 LOAD 
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® VDD = 5V 


0 2 4 6 8 10 12 14 16 18 

INPUT VOLTAGE (VI) (V) 

FIGURE 8. MINIMUM AND MAXIMUM TRANSFER 
CHARACTERISTICS - TRUE OUTPUT 


AMBIENT TEMPERATURE (Ta) > *2S^C 


SUPPLY VOLTAGE (VDD) a 5V 


0 1 0 20 30 40 50 60 70 80 90 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME VS LOAD 
CAPACITANCE 


AMBIENT TEMPERATURE (Ta) « +250C 


VI VO 


SUPPLY VOLTAGE 
C* (VDD) a 15V 

S 15.0 -- 

§ 10V \ 

135 : 


0 2.5 5.0 7.5 10 12.5 15 

INPUT VOLTAGE (VI) (V) 

FIGURE 9. MINIMUM AND MAXIMUM TRANSFER 

CHARACTERISTICS • COMPLEMENT OUTPUT 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 
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SEMICONDUCTOR 


CD4042BMS 


December 1992 


Features 

• High-Voltage Type (20V Rating) 

• Clock Polarity Control 

• Q and Q Outputs 

• Common Clock 

• Low Power TTL Compatible 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^C 

• 5V, 10V and 15V Parametric Ratings 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2V atVDD = 10V 

- 2.5VatVDDr:15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 

Series CMOS Devices’* 

Applications 

• Buffer Storage 

• Holding Register 

• General Digital Logic 

Description 

CD4042BMS types contain four latch circuits, each strobed by a 
common clock. Complementary buffered outputs are available 
from each circuit. The Impedance of the n- and p- channel output 
devices Is balanced and all outputs are electrically identical. 

Information present at the data input is transferred to outputs Q 
and Q during the CLOCK level which is programmed by the 
POLARITY Input. For POLARITY = 0 the transfer occurs during 
the 0 CLOCK level and for POLARITY = 1 the transfer occurs 
during the 1 CLOCK level. The outputs follow the data input 
defined above are present. When a CLOCK transition occurs 
(positive for POLARITY = 0 and negative for POLARITY = 1) the 
Infbrmatfon present at the Input during the CLOCK transition Is 
retained at the outputs until an opposite CLOCK transition 
occurs. 

The CD4042BMS Is supplied In these 16 lead outline packages: 
Braze Seal DIP H4T 
Frit Seal DIP HIE 
Ceramic Flatpack H6W 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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CMOS Quad Clocked “D” Latch 


Pinout 




CD4042BMS 



TOP VIEW 


Q4 [T 


lUvDD 

Q1 U 


lUoT 

lo 


1^04 

D1 [7 


13]D3 

CLOCK [T 


12|q3 

POLARITY [7 


iT|Q3 

D2 [7 


1^02 

vss [7 


7]Q2 

NC>NO CONNECTION 
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Specifications CD4042BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance , 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package TVpes D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soidering).-^•265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package Type D, F, K) ...... 500mW 

For TA = +100°C to +125°C (Package Type D, F, K)..Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V. No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


lOHIO VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


VNTH VDD = 10V,ISS = -10M 


VPTH VSS = 0V,IDD = 10nA 


F VDD = 2.8V, VIN = VDD or GND 

VDD = 20V, VIN = VDD or GND 
VDD = 18V, VIN = VDD or GND 
VDD = 3V, VIN = VDD or GND 


VIL VDD = 5V, VOH > 4.5V, VOL < 0.5V 



TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 14.95 


+25°C 


+25®C 


+25®C 


+25°C 


+25°C 


+25°G 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


-i-25°C, +125°C, -55°C 


MAX UNITS 


Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55°C 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 

Input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 


NOTES: 1. All voltages referenced to device GND. 

2. Go/no go test with limits applied to inputs. 


3. For accuracy, voltage is measured differentially to VDD. Limit 
is 0.050V max. 
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Specifications CD4042BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTES 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Propagation Delay 
(Note 2) 

Data In to Q 

TPHL1 

TPLH1 

VDD =s 5V, VIN = VDD or GND 

9 

+25°C 


220 

ns 

10,11 

+125°C, -55°C 


297 

ns 

Propagation Delay 
(Note 2) _ 

Data in to Q 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 


300 

ns 

10,11 

+125°C, -55°C 


405 

ns 

Propagation Delay 
(Note 2) 

Clock to Q 

TPHL3 

TPLH3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


450 

ns 

10,11 

+125°C, -55°C 


608 

ns 

Propagation Delay 
(Note 2) _ 

Clock to Q 

TPHL4 

TPLH4 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


500 

ns 

10,11 

+125°C, -55°C 


675 

ns 

Transition Time 
(Note 2) 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 


NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55®C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 


IOL5 I VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


NOTES TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125®C 


-55°C, +25°C 


+125°C 


LIMITS 


MIN 


MAX UNITS 


pA 


pA 


pA 


pA 


pA 


pA 
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Specifications CD4042BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH15 

VDD=15V,VOUT= 13.5V 

1,2 

+125°C 

- 

WEsm 

mA 

-BS'C 

- 

mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL< IV 

1.2 

+25°C, +125°C, 
-55°C 

’ 

3 

m 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- 

V 

Propagation Delay 

Data in to Q 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 

• 

110 

ns 

VDD = 15V 

1,2,3 

+25°C 

• 

80 

ns 

Propagati(^ Delay 

Data in to Q 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 


150 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

100 

ns 

Propagation Delay 

Clock to Q 

TPHL3 

TPLH3 

VDD = 10V 

1.2,3 

+25°C 

- 

200 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

160 

ns 

Propaga^n Delay 

Clock to Q 

TPLH4 

TPHL4 

VDD = 10V 

1.2,3 

+25°C 

- 

230 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

180 

ns 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Clock Input Rise and Fall 
Time (Note 4) 

TRCL 

TFCL 

VDD =: 5V 

1,2,3 

+25°C 

- 

* 

- 

VDD = 10V 

1,2,3 

+25°C 

- 

* 

- 

VDD = 15V 

1,2,3 

+25°C 

- 

* 

- 

Minimum Data Setup 

Time 

TS 

VDD = 5V 

1.2,3 

+25°C 

- 

50 

ns 

VDD = 10V 

1.2,3 

+25°C 

- 

30 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

25 

ns 

Minimum Data Hold Time 

TH 

VDD = 5V 

1,2,3 

+25°C 

- 

120 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

60 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

50 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 

- 

200 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD 15V 

1,2,3 

+25°C 

- 

60 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 


PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF,RL = 200K. 

4. * Not sensitive 
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Specifications CD4042BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P. Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10^tA 


VDD = 10V, ISS = -10^iA 


VSS = OV, IDD = lOpA 


VSS = OV, IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

±0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



Subgroup B-5 


Subgroup B-6 


Group D 


NOTE: 

1. 1.5% parametric, 3% functional; cumulative for static 1 and 2. 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas . . 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A.8B, 10, 11 


Sample 5005 1,2,3, 7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9, 10,11, Deltas 


Sample 5005 1,7,9 


Sample 5005 | 1,2,3,8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2, 3, 9,10,11 


Subgroups 1,2 3 


CONFORMANCE GROUPS METHOD 


Group E Subgroup 2 5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 
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Specifications CD4042BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2 , sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 


Logic Diagram 


*ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 

VDD 



POLARITY I 



LOGIC BLOCK DIAGRAM 


TRUTH TABLE 
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CD4042BMS 


Typical Performance Characteristics 

_ I AMBIENT TEMPERATURE Oa) «+2^ 1 


AMBIENT TEMPERATURE Oa) > +2SPC 


30-— GATE-TOSOURCE voltage (VGS) * 15V “ 

I 



0 5 10 15 

DRAIN.TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 1. TYPICAL OUTPUT LOW (SINK) CURRENT CHAR¬ 
ACTERISTICS 




0 5 10 15 

DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

FIGURE 2. MINIMUM OUTPUT LOW (SINK) CURRENT CHAR¬ 
ACTERISTICS 




DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
_-15_-10 


AMBIENT TEMPERATURE (Ta) > 42^0 
-GATC-TO-SOUR^ VOLTAGe'(V<^) ■ -OV 

I I I 



FIGURE 3. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAlN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TCMPERATURE (Ta) «-^2^0 

GATE-TO80URCE VOLTAGE (VGS)«-SV 

I I I 



FIGURE 4. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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FIGURE 6. TYPICAL PROPAGATION DELAY TIME V8 LOAD 
CAPACITANCE - DATA TO Q 
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CD4042BMS 


Typical Performance Characteristics (Continued) 
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SUPPLY VOLTAGE (VDD) = 5V| 


2 AMBIENT TEMPERATURE (Ta) = +25°C 

“ I _^^_ I I I 1 _U 

0 20 40 60 80 100 120 140 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DEU^Y TIME vs LOAD 
CAPACITANCE - CLOCK TO Q 

- 1 - 1-1 - 1 --- 

AMBIENT TEMPERATURE (Ta) = +250C 


SUPPLY VOLTAGE (VDD) = 5V 


INPUT FREQUENCY (fl) (kHz) 

FIGURE 9. TYPICAL POWER DISSIPATION vs FREQUENCY 


LOAD CAPACITANCE (CL) (pF) 

FIGURE 10. TYPICAL TRANSITION TIME vs LOAD CAPACI¬ 
TANCE 

Chip Dimensions and Pad Layout 





































December 1992 

Features 

• High Voltage Types (20V Rating) 

• Quad NOR R/S Latch- CD4043BMS 

• Quad NAND R/S Latch - CD4044BMS 

• 3 State Outputs with Common Output ENABLE 

• Separate SET and RESET Inputs for Each Latch 

• NOR and NAND Configuration 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1^ at 18V Over Full Pack¬ 
age-Temperature Range; 

- lOOnA at 18V and 25®C 

• Noise Margin (Over Full Package Temperature Range): 

- IVatVDDssSV 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirenients of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of ‘B’ 
Series CMOS Devices’* 

Applications 

• Holding Register In Multi-Register System 

• Four Bits of Independent Storage with Output ENABLE 

• Strobed Register 

• General Digital Logic 

• CD4043BMS for Positive Logic Systems 

• CD4044BMS for Negative Logic Systems 

Description 

CD4043BMS types are quad cross-coupled 3-state CMOS NOR 
latches and the CD4044BMS types are quad cross-coupled 3- 
state CMOS NAND latches. Each latch has a separate Q output 
and individual SET and RESET inputs. The Q outputs are con¬ 
trolled by a common ENABLE input. A logic “1” or high on the 
ENABLE input connects the latch states to the Q outputs, A logic 
“0” or low on the ENABLE input disconnects the latch states from 
the Q outputs, results in an open circuit feature allows common 
busing of the outputs. 

The CD4043BMS and CD4044BMS are supplied in these 16- 
lead outline packages: 

Braze Seal DIP *H4T tH4T 

Frit Seal DIP *H1C fHIE 

Ceramic Flatpack *H3X tH6W 

*CD4043B Only tCD4044B Only 


CD4043BMS 

CD4044BMS 

CMOS Quad 3 State R/S Latches 

Pinout 

CD4043BMS 
TOP VIEW 



NCbNO CONNECTION 


CD4044BMS 
TOP VIEW 



NCsNO CONNECTION 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications CD4043BMS, CD4044BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD)..-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).-i-265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliabiiity Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA =s +100°C to +125°C (Package Type D, F, K).Derate 

Unearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Tri-State Output 
Leakage 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL 


IDD 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 







CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 




VIN = VDD or GND 


VIN = VDD or GND 


VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT=:1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10nA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VIN = VDD or GND 
VOUT = 0V 


GROUP A 
SUBGROUPS 



VIN = VDD or GND 
VOUT=VDD 



VDD = 18V 


VDD = 20V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+25°C 


+25°C 


+250C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125®C, -55°C 


1 LIMITS 1 

iTTMirmi 

- 

IQI 

- 


- 

HBH 

1^1 

BH 

IBIsIslsI 

mi 

IS! 

mm 

- 

Q2!il 

- 


- 

BB 

14.95 



BBH 

\mm 

HH 

lESI 

HH 

- 


- 

warn 

- 

mem 

- 

ESI 

lEBIKBil 

0.7 

mM\ 

VOH> 

VDD/2 

VOL< 

VDD/2 

- 

1.5 

3.5 

- 

- 

4 

11 

- 

lEZI 

mi 

\mm 

Bl 

lEEl 

mi 

- 

d 

- 

mm 

- 

mm 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs. 


Is 0.050V max. 


7-877 































































































































































Specifications CD4043BMS, CD4044BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

300 

ns 

Set or Reset to Q 

TPLH 

(Notes 1,2) 

10,11 

+125°C, -55°C 

- 

405 

ns 

Propagation Delay 

TPHZ 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

230 

ns 

3 - State Enable to Q 

TP2H 

(Notes 2,3) 

10,11 

+125°C,-55°C 

- 

311 

ns 

Propagation Delay 

TPLZ 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

180 

ns 

3 - State Enable to Q 

TPZL 

(Notes 2,3) 

10,11 

+125°C, -55°C 

- 

243 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 


TTLH 

(Notes 1,2) 

10,11 

+125°C, -55°C 

- 

270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 

1. CL = 50pF, RL = 1K. Input TR, TF < 20ns. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

1 

^lA 

+125®C 


30 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


2 

pA 

+125°C 


60 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25®C 


2 

pA 

+125°C 


120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25®C, +125°C, 
-55°C 


50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 


50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C,+125°C, 

-55°C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD =:5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 

-55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125®C 

0.9 

- 

mA 

-55°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

mm 

- 

mA 

-55®C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1.2 

+125°C 


-0.36 

mA 

-55°C 


-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 

-55°C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 


-0.9 

mA 

-55°C 


-1.6 

mA 


+125°C 


mA 



Output Current (Source) 


IOH15 


VDD =15V,VOUT= 13.5 V 


1.2 
















































































































































































Specifications CD4043BMS, CD4044BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

_ 

UNITS 

MIN 

MAX 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

V 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V. VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

■1 

- 

■1 

Propagation Delay 

Set or Reset to Q 

TPLH 

TPHL 

VDD = 10V 

1,2,3 

+25°C 

- 

140 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

100 

ns 

Propagation Delay 

3 State Enable to Q 

TPHZ 

TPZH 

VDD = 10V 

1,2,4 

+25°C 

- 

110 

ns 

VDD = 15V 

1,2,4 

+25®C 

- 

80 

ns 

Propagation Delay 

3 State Enable to Q 

TPLZ 

TPZL 

VDD = 10V 

1,2,4 

+25°C 


100 

ns 

VDD = 15V 

1,2,4 

+25°C 


70 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 , 

+25°C 


80 

ns 

Minimum Set or Reset 
Pulse Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


160 

ns 

VDD = 10V 

1.2,3 

+25°C 

- 

80 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

40 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

mji 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, lSS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

m 

P Threshold Voltage 

VTP 

VSS = 0V,IDD = 10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V, lDD = 10pA 

1.4 

+25°C 

- 

±1 

■ 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25®C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSl-1 

IDD 

± 0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 
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Specifications CD4043BMS, CD4044BMS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 


Group D 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


MIL-STD-883 

METHOD 


100%5004 


100%5004 


100%5004 


100% 5004 


100% 5004 


100% 5004 


GROUP A SUBGROUPS 


1.7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


100% 5004 

2,3,8A, 8B,10,11 

Sample 5005 

1,2,3, 7,8A, 8B, 9,10,11 

Sample 5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample 5005 

1,7,9 

Sample 5005 

1,2,3,8A, 8B,9 



Subgroups 1,2,3,9,10,11 


Subgroups 1,23 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 


1,7,9 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 




OSCILLATOR 


PART NUMBER CD4043BMS 


Static Burn-In 1 
Note 1 


Dynamic Burn- 
In Note 1 


Irradiation 
Note 2 



1,2, 9,10, 13 

3-8,11,12,14, 
15 

16 

1,2,9,10,13 

8 

3-7,11,12, 

14-16 

13 

8 

5,16 

1,2,9,10,13 

8 

3-7,11,12, 

14-16 

CD4044BMS 

1,2, 9, 10, 13 

3-8,11,12,14, 

15 

16 

1,2, 9,10, 13 

8 

3-7,11,12, 

14-16 

2 

8 

5,16 

1,2, 9,10,13 

8 

3-7,11,12, 

14-16 



Dynamic Burn- 
In Note 1 


Irradiation 
Note 2 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 


7-880 
















































































































Specifications CD4043BMS, CD4044BMS 


Functional Diagram 



CD4043BMS CD4044BMS 


Logic Diagram 


EQUIVALENT EQUIVALENT 

NOR LATCH E VDD NAND LATCH E VDD 



CD4043BMS CD4044BMS 

TRUTH TABLE 


CD4043BMS 



* Open Circuit 
** No Change 

A Dominated by S = 1 input 


CD4044BMS 



* Open Circuit 


** No Change 

AA Dominated by R = 0 input 
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Typical Performance Characteristics 



AMBIENT TEMPERATURE Oa) «•l■25^C 


0 5 10 15 

DRAIM-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 1. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 




0 5 10 15 

DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 2. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE Oa) * 425j>C 
-GATE-TO^OURCE VOLTAGe'(VGS) ■ <6V 

1 1 1 







-10V 







-15 V 

_ ^ 











DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 -5 


FIGURE 3. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TCMPERATURE (Ta) = +25®C 
GATE-TOSOURCE voltage (VGS) ar 

_ 1 _ 1 _ 1 _ 



-10V 



-15V 








FIGURE 4. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) » 




SUPPLY VOLTAGE (VDD)« 5V ^ 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 5. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


iiliiiliiB 


0 10 20 30 40 50 60 70 80 90 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL PROPAGATION DELAY Tll\^ vs LOAD 
CAPACITANCE - SET, RESET, to Q, Q 
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HIGH (SOURCE) CURRENT (lOH) (mA) 














CD4043BMS, CD4044BMS 


Typical Performance Characteristics (Continued) 



INPUT FREQUENCY (fl) (kHz) 

FIGURE 7. TYPICAL POWER DISSIPATION vs FREQUENCY 



VDD 

CD4044BMS CD4043BMS 

RGURE 8. SWITCH BOUNCE ELIMINATOR 



FIGURE 9. ENABLE PROPAGATION DELAY TIME TEST CIRCUIT AND WAVEFORM 
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METALLIZATION: Thickness: 1 1 kA -14kA, AL. 
PASSIVATION: 10.4kA-15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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CMOS Micropower Phase Locked Loop 


Features 

• Very Low Power Consumption: 

70^W (typ.) at VCO fo = 10kHz, VDD = 5V 

• Operating Frequency Range Up to 1.4 MHz (typ.) at 
VDD = 10V, Rl = 5kn 

• Low Frequency Drift: 0.04%/®C (typ.) at VDD = 10V 

• Choice of Two Phase Comparators: 

- Exclusive-OR Network (1) 

- Edge-Controlled Memory Network with Phase-Pulse 
Output for Lock Indication (II) 

• HighVCOUnearity:<1%(typ.)atVDD = 10V 

• VCO Inhibit Control for ON-OFF Keying and Ultra-Low 
Standby Power Consumption 

• Source-Follower Output of VCO Control Input 
(Demod. Output) 

• Zener Diode to Assist Supply Regulation 

• Standardize, Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of ‘B’ 
Series CMOS Devices” 

Applications 

• FM Demodulator and Modulator 

• Frequency Synthesis and Multiplication 

• Frequency Discriminator 

• Data Synchronization 

• Voltage-to-Frequency Conversion 

• Tone Decoding 

• FSK-Modems 

• Signal Conditioning 


Description 

CD4046BMS CMOS Micropower Phase-Locked Loop (PLL) 
consists of a tow power linear voltage-controlled oscillator (VCO) 
and two different phase comparators having a common signal- 
input amplifier and a common comparator input. A 5.2V zener 
diode is provided tor supply regulation if necessary. 

The CD4046BMS is supplied in these 16-lead outline packages: 

Braze Seal DIP H4W 
Frit Seal DIP H1F 
Ceramic Flatpack H6W 

VCO Section 

The VCO requires one external capacitor Cl and one or two 
external resistors (R1 or R1 and R2). Resistor R1 and capacitor 
Cl determine the frequency range of the VCO and resistor R2 
enables the VCO to have a frequency offset if required. The high 
input impedance (10^^ of the VCO simplifies the design of low 
pass filters by permitting the designer a wide choice of resistor- 
to-capacitor ratios. In order not to load the tow-pass filter, a 
source-follower output of the VCO Input voltage is provided at ter¬ 
minal 10 (DEMODULATED OUTPUT). If this terminal is used, a 
load resistor (RS) of lOkQ or more should be connected from 
this terminal to VSS. If unused this terminal should be left open. 
The VCO can be connected either directly or through frequency 
dividers to the comparator input of the phase comparators. A full 
CMOS logic swing is available at the output of the VCO and 
allows direct coupling to CMOS frequency dividers such as the 
Harris CD4024, CD4018, CD4020, CD4029, and CD4050. One 
or more CD4018 (Preset Table Divide-By-N Counter) or CD4029 
(Presettable Up/Down Counter) or CD4029 (Presettable Divide- 
by-N Counter) or CD4029 (Presettable Up/Down Counter), or 
CD4059A (Programmable DIvide-by “N” Counter), together with 
the CD4046BMS (Phase-Locked Loop) can be used to build a 
micropower low-frequency synthesizer. A logic 0 on the INHIBIT 
input “enables” the VCO and the source follower, while a logic 1 
“turns off” both to minimize stand-by power consumption. 


Pinout 


PHASE PULSES Ll 
PHASE COMP I OUT IT 


COMPARATOR IN 


CD4046BMS 
TOP VIEW 



h3l PHASE COMP II OUT 


d DEMODULATOR OUT 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 o 


File Number 3312 








CD4046BMS 


Phase Comparators 

The phase-comparator signal input (terminal 14) can be 
direct-coupled provided the signal swing is within CMOS 
logic leveis (logic “0” ^0% (VDD-VSS). logic “1" ^70% (VDD 
- VSS)]. For smaller swings the signal must be capacitively 
coupled to the self-biasing amplifier at the signal input. 

Phase-comparator I is an exclusive -OR network; it operates 
analogously to an overdriven balanced mixer. To maximize 
the lock range, the signal and comparator-input frequencies 
must have a 50% duty cycle. With no signal or noise on the 
signal input, this phase comparator has an average output 
voltage equal to VDD/2. The low-pass filter connected to the 
output of phase-comparator I supplies the averaged voltage 
to the VCO input, and causes the VCO to oscillate at the 
center frequency (y. 

The frequency range of input signals on which the PLL will 
lock if it was initially out of lock Is defined as the frequency 
capture range (2fc). 

The frequency range of input signals on which the loop will 
stay locked if it was Initially in lock is defined as the fre¬ 
quency lock range (2fL). The capture range is ^ the lock 
range. 

With phase-comparator I the range of frequencies over 
which the PLL can acquire lock (capture range) is dependent 
on the low-pass-filter characteristics, and can be made as 
large as the lock range. Phase-comparator I enables a PLL 
system to remain In lock In spite of high amounts of noise in 
the input signal. 

One characteristic of this type of phase comparator is that It 
may lock onto input frequencies that are close to harmonics of 
the VCO center-frequency. A second characteristic is that the 
phase angle between the signal and the comparator input var¬ 
ies between 0° and 180°, and Is 90° at the center frequency. 
Figure 1 shows the typical, triangular, phase-to-output 
response characteristic of phase comparator I. Typical wave¬ 
forms for a CMOS phase-locked-loop employing phase com¬ 
parator I in locked condition of fo is shown in Figure 2. 



SIGNAL-TO-COMPARATOR 
INPUTS PHASE DIFFERENCE 

FIGURE 1. PHASE-COMPARATOR I CHARACTERISTICS AT 
LOW-PASS FILTER OUTPUT 


SIGNAL INPUT (TERM. 14) 

VCO OUTPUT (TERM 4) = 
COMPARATOR INPUT (TERM 3) 



PHASE COMPARATOR I 
OUTPUT (TERM 2) 

VCO INPUT (TERM 9)» 

- LOW-PASS FILTER OUTPUT 


-TUirLT. 


VDD 

VSS 


FIGURE 2. TYPICAL WAVEFORMS FOR CMOS PHASE- 

LOCKED LOOP EMPLOYING PHASE COMPARA¬ 
TOR IN LOCKED CONDITION OF y 

Phase comparator II Is an edge-controlled digital memory 
network. It consists of four flip-flop stages, control gating, 
and a three-state output circuit comprising p- and n- type 
drivers having a common output node. When the p-MOS or 
n-MOS drivers are ON they pull the output up to VDD or 
down to VSS, respectively. This type of phase comparator 
acts only on the positive edges of the signal and comparator 
inputs. The duty cycles of the signal and comparator inputs 
are not Important since positive transitions control the PLL 
system utilizing this type of comparator. If the signal-input 
frequency Is higher than the comparator-input frequency, the 
p-type output driver is maintained ON most of the time, and 
both the n and p drivers OFF (3state) the remainder of the 
time. If the signal-input frequency Is lower than the compara¬ 
tor-input frequency, the n-type output driver is maintained 
ON most of the time, and both the n and p drivers OFF (3 
state) the remainder of the time. If the signal and comparator 
input frequencies are the same, but the signal Input lags the 
comparator input in phase, the n-type output driver Is main¬ 
tained ON for a time corresponding to the phase differences. 
If the signal and comparator-input frequencies are the same, 
but the comparator Input lags the signal In phase, the p-type 
output driver is maintained ON for a time corresponding to 
the phase difference. Subsequently, the capacitor voltage of 
the low-pass filter connected to this phase comparator Is 
adjusted until the signal and comparator Inputs are equal in 
both phase and frequency. At this stable point both p- and n- 
type output drivers remain OFF and thus the phase compar¬ 
ator output becomes an open circuit and holds the voltage 
on the capacitor of the low-pass filter constant. Moreover the 
signal at the “phase pulses” output Is a high level which can 
be used for Indicating a locked condition. Thus, for phase 
comparator II, no phase difference exists between signal and 
comparator input over the full VCO frequency range. More¬ 
over, the power dissipation due to the low-pass filter is 
reduced when this type of phase comparator is used 
because both the p- and n-type output drivers are OFF for 
most of the signal input cycle. It should be noted that the 
PLL lock range for this type of phase comparator Is equal to 
the capture range. Independent of the low-pass filter. With 
no signal present at the signal input, the VCO is adjusted to 
its lowest frequency for phase comparator II. Figure 15 
shows typical waveforms for a CMOS PLL employing phase 
comparator 11 In a locked condition. 
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Specifications CD4046BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD)...-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs..-0.5V to VDD +0.5V 

DC Input Current, Any One Input...±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150®C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package..... 80°C/W 20°C/W 

Flatpack Package ... 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor..lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.....+175°C 


1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 



Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


3 State Leakage 
Current 


3 State Leakage 
Current 


VDD 



Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage I 


P Threshold Voltage 


CONDITIONS (NOTE 1) 


= 20V, VIN = VDD or GND 


GROUP A 
SUBGROUPS 


IIL VIN = 


= 18V, VIN = VDD or GND 


: VDD or GND VDD = 20 


IIH VIN = VDD or GND 


) = 15V. No Load 




) = 15V, No Load (Note 3) 


) = 5V, VOUT = 0.4V 


)=10V, VOUT = 0.5V 


)= 15V, VOUT= 1.5V 


) = 5V,VOUT = 4.6V 


) = 5V, VOUT = 2.5V 


)= 10V, VOUT = 9.5V 


)=15V, VOUT= 13.5V 


)=10V, ISS = -10pA 


; = 0V, IDD = 10pA 


) = 2.8V, VIN = VDD or GND 


) = 20V, VIN = VDD or GND 


)= 18V, VIN = VDD or GND 


) = 3V, VIN = VDD or GND 


) = 5V, VOH > 4.5V, VOL < 0.5V 


VIH |VDD = 5V, VOH > 4.5V, VOL <0.5V| 1,2,3 |+25°C,+125°C,-55°C 3.5 


VIL VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



1,2,3 +25°C,+125°C,-55°C 


1,2,3 +25°C,+125°C,-55°C 11 


lOZL VIN = VDD or GND VDD = 20V 
VOUT = 0V 

VDD = 18V 


lOZH VIN = VDD or GND VDD = 20V 
VOUT = VDD 



















































































































































Specifications CD4046BMS 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


SYMBOL 


PARAMETER SYMBOL CONDITIONS (NOTE 1) 


Quiescent Leakage BIAS LKG VDD = 20V, VIN = VDD or GND 


Phase Comparator 
(Bias Amp Leakage) 


PIN 14 Open 

Pin 5 = VDD _ 

VDD = 20V, ViN = VDD or GND 
PIN 14 = VSS or VDD 
Pin 5 = VDD 


GROUP A 
SUBGROUPS 

TEMPERATURE 

1 

+25®C 

3 

-55°C 

1 

+25°C 

3 

-55°C 


1 LIMITS 1 


- 

■Qll 

- 

4 

- 

160 

- 

160 




NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


GROUP A _ r" .,_ 

SYMBOL CONDITIONS (NOTE 1) SUBGROUPS TEMPERATURE MIN | MAX UNITS 


AC Coupled Signal Input VS VDD = 5V, Input Frequency = 
Voltage Sensitivity 10OkHz Sine Wave 

(Peak to Peak) 


NOTES: 

1. Go/No Go test with limits applied to inputs. 




TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current 
(Source) 

IOH5A 

Output Current 
(Source) 

IOH5B 

Output Current 
(Source) 

IOH10 

Output Current 
(Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 


CONDITIONS 

NOTES' 

VDD = 5V, No Load 

1,2 

VDD = 10V, No Load 

1,2 

VDD = 5V, No Load 

1,2 

VDD = 10V, No Load 

1,2 

VDD = 5V, VOUT = 0.4V 

1,2 

VDD = 10V, VOUT = 0.5V 

1,2 

VDD = 15V, VOUT=1.5V 

1,2 

VDD = 5V,VOUT = 4.6V 

1,2 

VDD = 5V, VOUT = 2.5V 

1,2 

VDD = 10V, VOUT = 9.5V 

1,2 

VDD =15V, VOUT = 13.5V 

1,2 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 


LIMITS 

NOTES' temperature! MIN | MAX UNITS 


+25°C, +125°C, 
-55°C 


+25°C, +125°C, 
-55°C 


+25°C, +125°C, 4.95 

-55°C 


+25°C,+125®C, 9.95 

-55°C 


50 

mV 

50 

mV 



+25°C. +125°C, 

-550c 


+25°C,+125°C, +7 

-55°C 
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Specifications CD4046BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

Quiescent Leakage 
Phase Comparator 

BIAS LKG 

VDD = 5 
VIN = 

Pin 14 Open 

Pin 5 = VDD 

1,2 

+25°C/-55°C 

(Bias Amp Leakage) 


VDD or 
GND 

Pin 14 = VSS or VDD 

Pin 5 = VDD 

1.2 

+25°C/-55®C 


VDD = 10 
VIN = 

Pin 14 Open 

Pin5 = VDD 

1.2 

+25°C/-55°C 

VDD or 
GND 

Pin14 = VSSorVDD 

Pin 5 = VDD 

1.2 

+25°C/-55°C 

VDD=15 
VIN = 

Pin 14 Open 

Pin 5 = VDD . 

1,2 

+25°C/-55°C 

VDD or 
GND 

Pin14 = VSS or VDD 

Pin 5 = VDD 

1,2 

+25°C/-55°C 

AC Coupled Signal In¬ 
put Voltage Sensitivity 

VS 

VDD = 10V, Input Frequency = 

100kHz Sine Wave 

1,2 , 

+25°C 

(Peak to Peak) 

_i 


VDD = 15V, Input Frequency = 

100kHz Sine Wave 

1.2 

+25°C 



1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


SYMBOL 


IDD 


VNTH 


AVTN 



AC Coupled Signal Input 
Voltage Sensitivity 


CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = *10pA 


VDD = 10V, ISS = -10pA 


VSS = 0V, IDD=10pA 


VSS = 0V, IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 

Input Frequency = 100kHz 
Sine Wave 



NOTES: 1. All voltages referenced to device GND. 

2. Go/No Go test with limits applied to inputs. 

3. See Table 2 for +25°C limit. 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 


PARAMETER 


DELTA LIMIT 


Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 
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Specifications CD4046BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note1) 


TABLE 6. APPLICABLE SUBGROUPS 


GROUP A SUBGROUPS 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


READ AND RECORD 


IDD, IOL5. IOH5A 



1,2,3, 7, 8A, 8B, 9, 10,11 


1, 2, 3,7, 8A, 8B, 9,10,11, Deltas 


1,7,9 


1,2,3,8A, 8B,9 


Subgroups 1,2, 3, 9,10,11 


Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


READ AND RECORD 


CONFORMANCE GROUPS 


Group E Subgroup 2 


METHOD I PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



Static Burn-In 1 1,2,4,6,7,10,11, 3, 5, 8,9,14 

Notel 13,15 


Static Burn-In 2 1,2,4,6,7,10,11, 
Notel 13,15 


Dynamic Bum- 1,2,4,6,7,10,11, 8,9 

In Notel 13,15 


Irradiation 1,2,4,6,7,10,11, 

Note 2 13,15 


3,5, 9,12,14,16 


1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 diceAvafer, 0 failures, 
VDD = 10V ± 0.5V 
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CD4046BMS 


Design Information 

This information Is a guide for approximating the values of external components for the CD4046BMS in a Phase-Locked- 
Loop system. The selected external components must be within the following ranges: 


5ki:2^R1,R2, RS ^ 


C1 ^lOOpFatVDD^SV 


C1 ^50pFatVDD^10V 


PHASE 

CHARACTERISTICS COMPARATOR USED 


DESIGN INFORMATION 



For Number Signal Input 


Frequency Lock Range, 2fL 


Frequency Capture Range, 2fC 


Loop Filter Component Selection 


Phase Angle Between Signal and 
Comparator 


Locks On Harmonic of Center 
Frequency 


Signal Input Noise Rejection 


VDD/2 VDD 
VCO INPUT VOLTAGE 


Same as for Number 1 


VCO will adjust to center frequency, fo 


VCO will adjust to lowest operating frequency, fmin 


2fL s full VCO frequency range 


2fL = fmax - fmin 


IN R3 OUT 


VCO With Offset 

'max 


1 t*fL 

... 


’MIN 


i_ 

V 

VDD/2 VDD 

fCO INPUT VOLTAGE 




90^ at center frequency (fo) approximating 0° and 180° at ends of lock 
range (2fL) 


Always 0° in lock 


Yes 


No 


High 


Low 


For further information, see 

(1) F. Gardner, “Phase-Lock Techniques" John Wiley and Sons, New York 1966 

(2) G. S. Moschytz, “Miniaturized RC Filters Using Phase-Locked Loop", BSTJ, May, 1965 
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CD4046BMS 


Block Diagram 



FIGURE 3. CMOS PHASE-LOCKED LOOP BLOCK DIAGRAM 


Typical Performance Characteristics 


Rl 310k^l AMBIENT TEMPERATURE (Ta) » *2S°C 
VCOIN » VDCW2, R2 » oo, INHIBIT - VSS 


"SUPPLY VOLTAGE 
(VDD)a15V 


I RI = 1MD 
10^ ■ R| = 100kQ“ 


VCO TIMING CAPACITOR (Cl) {\if) 

TYPICAL CENTER FREQUENCY UNIT-TO-UNIT 
VARIATION 



10® Ri = iokn— 

10* -^ 

RUIOOIdA 

10^ -^ 

RlalMQ ^ 


SUPPLY VOLTAGE (VDD) a 10V 
VCOIN = VDD/2, R = CO, INHIBIT = VSS 

"i-1-1-1- 

AMBIENT TEMPERATURE (Ta) = -55®C 
^ ;^^125®c- 



VCO TIMING CAPACITOR (Cl) (^F) 


FIGURE 4. TYPICAL CENTER FREQUENCY AS A FUNCTION 
OF Cl AND R1 AT VDD = 5V, 10V, AND 15V 


FIGURES. CENTERFREQUENCYASAFUNCTIONOFC1 AND 
R1 FOR AMBIENT TEMPERATURE OF -55°C to 
+125°C 
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CD4046BMS 



10 -^ 10 *'' 10 ** 10 *^ 1 
VCO TIMING CAPACITOR (Cl) (jiF) 

TYPICAL fMIN UNIT-TO-UNIT VARIATION 


VDD (V) 

AfMIN/fMIN (%) 

5 

±25 

10 

±20 

15 

±25 


VCO TIMING CAPACITOR (Cl) (jiF) 


FIGURE 6. TYPICAL FREQUENCY OFFSET AS A FUNCTION 
OF Cl AND R2 FOR VDD = 5V, 10V, AND 15V 


FIGURE 7. FREQUENCY OFFSET AS A FUNCTION OF Cl AND 
R2 FOR AMBIENT TEMPERATURES OF -55°C to 
125°C 


8 AMBIENT TEMPERATURE (Ta) = +25oC 
6 fMAX WHEN VCOIN = VDD INHIBIT = VSS 
* fMIN WHEN VCOIN =: VSS 


SUPPLY VOLTAGE (VDD) = 5V, 10^^ 

I I J^SV 


>8 2 468 2468 2 468 

0.1 1 10 100 
R2mi 


TYPICAL fMAX/fMIN UNIT-TO-UNIT VARIATION 


VDD (V) 

fMAX/fMIN (%) 

5 

±12 

10 

±8 

15 

±12 


AMBIENT TEMPERATURE (Ta) = +25°C 
VCOIN = VDDy2, R2 = oo 
INHIBITS VSS CLsSOpF 


^SUPPLY VOLTAGE (VDD) = 15V 
CLsSOpF 

SV * Ip*" 


2 4 6 8 2 4 6 

10 10 ^ 

R1 (kn) 


FIGURE 8. TYPICAL fMAX/fMIN AS A FUNCTION OF R2/R1 


FIGURE 9. TYPICAL VCO POWER DISSIPATION AT CENTER 
FREQUENCY AS A FUNCTION OF R1 


7-894 







CD4046BMS 



7-895 


LOGIC 


















CD4046BMS 


SIGNAL INPUT (TERM 14) 

VCO OUTPUT (TERM 4)« 
COMPARATOR INPUT (TERM 3) 

PHASE COMPARATOR II 
OUTPUT (TERM 13) 

VCO INPUT (TERM 9)« 

A LOW-PASS RLTER 
OUTPUT 


PHASE PULSE (TERM 1) 

NOTE: DASHED UNE IS AN OPEN 
CIRCUIT CONDITION 
(3RD STATE) 


PHASE 13 20Kn 
COMPARATOR II o_vVSr- 
OUTPUT 




FIGURE 15. TYPICAL WAVEFORMS FOR COSMOS PHASE-LOCKED LOOP 
EMPLOYING PHASE COMPARATOR II IN LOCKED CONDICTION 


FIGURE 16. PHASE COMPARATOR II 
OUTPUT LOADING CIRCUIT 



2.159-2362 


Dimensions in parenttieses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are irimils (10"^ inch) 

METALUZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA - 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0193 inches • 0.0218 inches 
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SEMICONDUCTOR 


CD4047BMS 


December 1992 


CMOS Low-Power 
Monostable/Astable Multivibrator 


Features 

• High Voltage Type (20V Rating) 

• Low Power Consumption: Special CMOS Oscillator 
Configuration 

• Monostable (One-Shot) or Astable (Free-Running) 
Operation 

• True and Complemented Buffered Outputs 

• Only One External R and C Required 

• Buffered Inputs 

• 100% Tested for Quiescent Current at 20V 

• Standardized, Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Monostable Multivibrator Features 

• Positive or Negative Edge IVigger 

« Output Pulse Width Independent of Trigger Pulse 
Duration 

• Retriggerable Option for Pulse Width Expansion 

• Internal Power-On Reset Circuit 

• Long Pulse Widths Possible Using Small RC Compo¬ 
nents by Means of External Counter Provision 

• Fast Recovery Time Essentially Independent of Pulse 
Width 

« Pulse-Width Accuracy Maintained at Duty Cycles 
Approaching 100% 

Astable Multivibrator Features 

• Free-Running or Gatable Operating Modes 

• 50% Duty Cycle 

• Oscillator Output Available 

• Good Astable Frequency Stability: Frequency Deviation: 

- =±2% + 0.03%/®Cat100kHz 

- = ±0.5% + 0.015%/®C at 10kHz (Circuits “Trimmed” 
to Frequency VDD = 10V ± 10% 

Applications 

Digital equipment where low power dissipation and/or high noise 
immunity are primary design requirements 

• Envelope Detection • Frequency Discriminators 

• Frequency Multiplication • Timing Circuits 

• Frequency Division • Time Delay Applications 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ __ 


Description 

CD4047BMS consists of a gatabie astable multivibrator with logic tech¬ 
niques Incorporated to permit positive or negative edge triggered 
monostable multivibrator action with retriggering and external counting 
options. 

Inputs include +7RIGGEa -TRIGGEa ASTABLE. ASTABLE. 
RETRIGGEa and EXTERNAL RESET. Buffered outputs are Q. Q. and 
OSCILLATOR In aU modes of operation, an external capacitor must be 
connected between C-Timing and RC-Common terminals, and an 
external resistor must be connected between the R-Timing arxJ RC- 
Common terminals. 

Astable operati on is enable d by a high level on the ASTABLE input or a 
low level on th^ASTABLE Input, or both. The period of the square wave 
at the Q and Q Outputs in this mode of operation is a function of the 
external components employed. Tr ue" input pu lses on the ASTABLE 
input or ‘ComplemenT pulses on the ASTABLE input allow the drcuit to 
be used as a gatable multivibrator; The OSCILLATOR output period will 
be half of the Q terminal output in the astable mode. However, a 50% 
duty cycle is not guaranteed at this output 

The CD4047BMS triggers in the monostable mode when a positive 
going edge occurs on the +TR1GGER input while the -TRIGGER is held 
low. Input pulses may be of any duration relative to the output pulse. 

If retrigger capability Is desired, the RETRIGGER input is pulsed. The 
retriggerable mode of operation Is limited to positive going edge. The 
CD4047BMS will retrigger as long as the RETRIGGER input is high, 
with or without transitions (See Figure 31) 

An external countdown option can be implemented by coupling XT to 
an external “hr counter and resetting t he counter with trigger pulse. The 
counter output pulse is fed back to the ASTABLE input and has a dura¬ 
tion equal to N times the period of the multivibrator. 

A high level on the EXTERNAL RESET input assures no output pulse 
during an tDN” power condition. This Input can also be activated to ter¬ 
minate the output pulse at any time. For rTxxx>stable operation, when¬ 
ever VDD is applied, an internal power on reset drcuit win dock the Q 
output low within one output period (tM). 

The CD4047BMS is supplied in these 14-lead outline packages: 

Braze Seal DIP H4Q 
Frit Seal DIP H1B 
Ceramic Flatpack H3W 


Pinout 


CD4047BMS 
TOP VIEW 


R-C COMMON 



2l RETRIGGER 


^ EXT. RESET 
J\ -i-TRIGGER 


File Number 3313 


LOGIC 








Specifications CD4047BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input. .±10mA 

Operating Temperature Range... -55®C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65®C to +150®C 

Lead Temperature (During Soldering)... +265®C 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance . Oja Ojc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125‘"C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA - Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONOmONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1 

+25°C 

- 

2 

pA 

2 

+125°C 

■ 

200 

pA 

VDD = 18V, VIN = VDD or GND 

3 

-55°C 

- 

2 

pA 

Input Leakage Current 

IIL 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

-100 

- 

nA 

2 

+125°C 

-1000 

- 

nA 

VDD = 18V 

3 

-55°C 

-100 

- 

nA 

Input Leakage Current 

liH 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

- 

100 

nA 

2 

+125°C 

- 

1000 

nA 

VDD = 18V 

3 

-55°C 

- 

100 

nA 

Input Leakage Curent 
(Pin 3) 

IIL 

VDD = 24V, VIN = 11V or GND 

1 

+25®C 

-300 

- 

nA 

2 

+125®C 

-10 

- 

pA 

Input Leakage Current 
(Pin 3) 

ilH 

VDD = 26V, VIN = 13V or GND 

1 

+25°C 

- 

300 

nA 

2 

+125°C 

- 

10 

pA 

Output Voltage 

VOL15 

VDD = 15V, No Load 

1.2,3 

+25°C, +125°C, -55°C 

- 

50 

mV 

Output Voltage 

VOH15 

VDD = 15V. No Load (Note 3) 

1.2,3 

+25°C, +125°C, -55°C 

14.95 

- 

■■ 

sSBBI 

IOL5 

VDD = 5V,VOUT = 0.4V 

1 

+25°C 

0.53 

- 

mA 

Ou^ut Current (Sink) 

Q, Q, OSC Out 

IOL10 

VDD = 10V, VOUT = 0.5V 

1 

+25‘*C 

1.4 

- 

mA 

Ou^ut Current (Sink) 
Q,Q.OSCOut 

IOL15 

VDD= 15V, VOUT=: 1.5V 

1 

+25°C 

3.5 

- 

mA 

OutgutCurrent (Source) 
Q, Q, OSC Out 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1 

+25°C 

- 

-0.53 

mA 

Outgut Current (Source) 
Q, Q, OSC Out 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1 

+25°C 

- 

-1.8 

mA 


OutgutCurrent (Source) IOH10 VDD = 10V,VOUT = 9.5V 1 +25®C - -1.4 mA 

Q, Q, OSC Out 


Ou^ut Current (Source) 
Q, Q, OSC Out 

IOH15 

VDD= 15V, VOUT= 13.5V 

Output Current (Sink) 

IOL5RC 

VDD = 5V,VOUT= 0.4V 

Output Current (Sink) 

IOL10RC 

VDD = 10V, VOUT = 0.5V 

Output Current (Sink) 

IOL15RC 

VDD= 15V, VOUT= 1.5V 

Output Current (Source) 

IOH5RC 

VDD = 5V,VOUT = 4.6V 

Output Current (Source) 

IOH10RC 

VDD = 10V, VOUT = 9.5V 

Output Current (Source) 

IOH15RC 

VDD= 15V, VOUT= 13.5V 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -lOpA 


+25°C 


•f25*>C 

•f25°C 

+25°C 

+25°C 

+25°C 

+25°C 

+25®C 






































































































































































































Specifications CD4047BMS 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

P Threshold Voltage 

VPTH 

VSS = OV. IDD = lOpA 

1 

+25°C 

KSI 

2.8 

V 

Functional 

F 

VDD = 2.8V, VIN = VDD or GND 

7 

+25°C 


VOL< 

VDD/2 

1 

VDD = 20V, VIN = VDD or GND 

7 

+25°C 

VDD = 18V, VIN = VDD or GND 

8A 

+125°C 

VDD = 3V, VIN = VDD or GND 

8B 

-55°C 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55®C 

- 

1.5 

V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C. +125°C, -55°C 

3.5 

- 

V 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V. 

VOL < 1.5V 

1,2.3 

+25°C, +125°C, -55°C 

- 

4 

V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 

11 

- 

V 


NOTES: 

1. All voltages referenced to device GND, 100% testing being implemented 

2. Go/No Go test with limits applied to Inputs. 

3. For accuracy, voltage is measured differentially to VDD. Limit Is O.OSOV max.. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1, 2) 
CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

400 

ns 

Astable, Astabie to OSC 

10,11 

+125°C, -55°C 


540 

ns 

Propagation ^iay 

Trigger to Q, Q 

TPHL3 

TPLH3 

VDD = 5V,VIN = VDD or GND 

9 

+25®C 


1000 

ns 

10, 11 

+125°C, -55°C 


1350 

ns 

Propagation Delay 
(Note 2) 

Astable or Astable to Q, Q 

B 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


700 

ns 

10, 11 

+125°C, -55°C 


945 

ns 

Propagation Delay 
(Note 2) _ 

RetrIgger to Q, Q 

TPHL4 

TPLH4 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


600 

ns 

10, 11 

+125°C, -55°C 


810 

ns 

Propagation Delay 
(Note 2) _ 

Reset to Q, Q 

TPLH5 

TPLH5 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


500 

ns 

10,11 

+125°C, -55°C 


675 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55®C 


270 

ns 


NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K; input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 
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Specifications CD4047BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL 


Supply Current 


Output Voltage 


Output Voltage 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Input Voltage Low 


Input Voltage High 


Propaga tion Dela y 
Astable, Astable to OSC 


Propagation Dela 


Astable or Astable to Q. Q 


Propagation Delay 
Trigger to Q, Q 


Propagation DeJay 
Retrigger to Q, Q 


PropagationJDelay 
Reset to Q, Q 


Transition Time 
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Specifications CD4047BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 



SYMBOL 


QD 



Minimum Pulse Width 
+ Trigger 
-Trigger 


Minimum Puise Width 
Reset 


Minimum Retrigger Pulse 
Width 





CONDITIONS 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


Any Input 


TEMPERATURE 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


Input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF. RL = 200K, Input TR. TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10pA 


VDD = 10V, lSS=:-10pA 


VSS = 0V,IDD=: lOnA 


VSS = 0V,IDD = 10nA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TEMPERATURE 


+25°C 


+25°C 


+25°C 




3. See Table 2 for +25°C limit. 

4. Read and Record 


VOH> VOL< 
VDD/2 VDD/2 




TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25OC 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

± 0.2pA 

Output Current (Sink) 

10L5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 
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Specifications CD4047BMS 


TABLE 6. APPUCABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


MIL-STD-883 

METHOD 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


READ AND RECORD 


IDD, IOL5, IOH5A 



1,2,3,8A,8B,9 


Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


PRE-IRRAD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1,2,10,11,13 


3-6,8,9,12,14 


Dynamic Bum- 
In Note 1 


Irradiation 
Note 2 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 


7-902 

























































































CD4047BMS 


TABLE 9. FUNCTIONAL TERMINAL CONNECTIONS 


In all cases External resistor between terminals 2 and 3 (Note 1) 
External capacitor between terminals 1 and 3 (Note 1) 


FUNCTION 


ASTABLE MULTIVIBRATOR 


Free Running 


True Gating 


Complement Gating 


TERMINAL CONNECTIONS 


TO VDD 


4, 5, 6,14 


4. 6,14 


6,14 


Positive Edge Trigger 

4,14 

Negative Edge Trigger 

4, 8.14 

Retriggerable 

4,14 

External Countdown (Note 3) 

14 


OUTPUT PULSE OUTPUT PERIOD OR PULSE 


7, 8, 9.12 


7, 8, 9.12 


5.7.8, 9,12 


MONOSTABLE MULTIVIBRATOR 


5, 6,7, 9,12 


5.7, 9,12 


5, 6, 


5,6,7, 8,9,12 


NOTES: 

1. See text. 

2. First positive V 2 cycle pulse width = 2.48 RC. See note follow MonostaWe Mode Design Information. 

3. Input Pulse to Reset of External Counting Chip External Counting Chip Output to Terminal 4. 



Logic Diagrams 


ASTABLE 

ASTABLE 

•TRIGGER 

^TRIGGER 

RETRIGGER 

EXTERNAL 

RESET 


RC I 
COMMON 


ASTABLE 

GATE 

CONTROL 


MONOSTABLE 

CONTROL 


LOW POWER 
ASTABLE 
MULTIVIBRATOR 


RETRIGGER 

CONTROL 


^ ^pSCILLATOR OUT 

- 

FREQUENCY 
DIVIDER (-.2) K.Q 


FIGURE 1. CD4047BMS LOGIC BLOCK DIAGRAM 
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Logic Diagrams (Continued) 
ASTABLE ©-IH> 

ASTABLE 

•f TRIGGER ©H> . 

-TRIGGER 



* INPUTS PROTECTED 
BY CMOS 
PROTECRON 
NETWORK 


VSS 


FIGURE 2. CD4047BMS LOGIC DIAGRAM 



FIGURE 3. DETAIL LOGIC DIAGRAM FOR FLIP-FLOPS FF1 AND FF3 (a) AND FOR FLIP-FLOPS FF2 AND FF4 (b) 







PROPAGATION DELAY TIME (tpHu tpLH) (n^) 


CD4047BMS 



0 5 10 15 0 5 10 15 


DRAIN-TOSOURCE VOLTAGE (VDS)(V) DRAIN-TO^OURCE VOLTAGE (YDS) (V) 


FIGURE 4. TYPICAL OUTPUT LOW (SINK) CURRENT FIGURE 5. MINIMUM OUTPUT LOW (SINK) CURRENT 

CHARACTERISTICS CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TO50URCE VOLTAGE (VDS) (V) 



FIGURE 6. TYP. OUTPUT HIGH (SOURCE) CURRENT FIGURE 7. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 


CHARACTERISTICS CHARACTERISTICS 



0 20 40 60 80 100 0 20 40 60 80 100 


LOAD CAPACITANCE (CL) (pF) 


LOAD CAPACITANCE (CL) (pF) 


FIGURES. TYP. PROPAGATION DELAYTIME AS A FUNC TION OF FIGURES. TYP. PROPAGATION DELAY TIME AS A FUNCTION 

LOAD CAPACITANCE (ASTABLE, ASTABLE TO Q. Q) OF LOAD CAPACITANCE (+ OR - TRIGGER TO Q, Q) 
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Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE (Ta) « *7S^C 
CX«1hF 


SUPPLY VOLTAGE (VDD) s 5V 


mmmw:. 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 10. TYP. TRANSITION TIME AS A FUNCTION OF LOAD 
CAPACITANCE 

^ I AMBIENT TEMPERATURE (T/O « 

I CXsO.OluF 
3 


0 2 4 6 8 10 12 14 16 18 2 

SUPPLY VOLTAGE (VDD) (V) 

FIGURE 11. TYP. ASTABLE OSCILLATOR OR 0,0 PERIOD 
ACCURACY vs SUPPLY VOLTAGE 


AMBIENT TEMPERATURE (Ta) «•i>25*^C 
CXsIOOOpF 




-4 

0 2 4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE (VDD) (V) 

FIGURE 12. TYP. ASTABLE OSCILLATOR OR Q, Q PERIOD 
ACCURACY V8 SUPPLY VOLTAGE 


0 2 4 6 8 10 12 14 16 18 20 

SUPPLY VOLTAGE (VDD) (V) 

FIGURE 13. TYP. ASTABLE OSCILLATOR OR Q, Q PERIOD 
ACCURACY vs SUPPLY VOLTAGE 


CX.IpF 

RXsIMG 

SUPPLY VOLTAGE 


-55 -15 25 65 105 145 

AMBIENT TEMPERATURE (Ta) ("C) 

FIGURE 14. TYP. ASTABLE OSCILLATOR OR Q, Q PERIOD 

ACCURACY vs AMBIENT TEMPERATURE (ULTRA 
LOW FREQ.) 


AMBIENT TEMPERATURE (Ta) (^C) 

FIGURE 15. TYP. ASTABLE OSCILLATOR OR Q, Q PERIOD 

ACCURACY vs AMBIENT TEMPERATURE (LOW 
FREQ.) 
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Typical Performance Characteristics (Continued) 


cx>aoitiF 

RX«100ka 


SUPPLY VOLTAGE (VDO)« 5V, 10V 

I I \ y 


CX>1000pF 

10 .RX.i0k|_ 


SUPPLY VOLTAGE (VDD)« 5V 



-55 -15 25 65 105 145 

AMBIENT TEMPERATURE Oa) (^) 

FIGURE 16. TYP. ASTABLE OSCILLATOR OR Q, Q PERIOD 

ACCURACY vs AMBIENT TEMPERATURE (MEDIUM 
FREQ.) 


RXbIOIcq' 

SUPPLY VOLTAGE (VDD)» 5V 


-1- 



•55-55 -15 -5 25 45 65 85 105 125 145 

AMBIENT TEMPERATURE (Ta) (®C) 

RGURE 17. TYP. ASTABLE OSCILLATOR OR Q, Q PERIOD 

ACCURACY vs AMBIENT TEMPERATURE (HIGH 
FREQ.) 

8 1 ' T- 1-1 I I ■ ■ I . .. 

^ AMBIENT TEMPERATURE (Ta)«+25®C 
d 6 -CX-lpF - 


lOOkQ I I I I 
^ 10ka 1MQ AND 10MQ 


0.01pF, 0.1 iF. lnF 0.01pF. 0.1i^ IpF 


0.001 

,io ^CX»100pF __ 

•55 -15 25 65 105 145 

AMBIENT TEMPERATURE (Ta) C*C) 

FIGURE 18. TYPICAL ASTABLE OSCILLATOR OR Q, QPERIOD 
ACCURACY vs AMBIENT TEMPERATURE 


§ -2 ■ RX| 

s 



0 5 10 15 20 25 

SUPPLY VOLTAGE (VDD) (V) 

FIGURE 19. TYPICAL OUTPUT PULSE WIDTH VARIATIONS vs 
SUPPLY VOLTAGE 


AMBIENT TEMPERATURE (Ta) « 425^0 
' CX«0.1nF 


AMBIENT TEMPERATURE (Ta) « 425*’C 
CX B lOOOpF 



0 5 10 15 20 25 0 5 10 15 20 25 

SUPPLY VOLTAGE (VDD) (V) SUPPLY VOLTAGE (VDD) (V) 

FIGURE 20. TYPICAL OUTPUT PULSE WIDTH VARIATIONS vs FIGURE 21. TYPICAL OUTPUT PULSE WIDTH VARIATIONS vs 
SUPPLY VOLTAGE SUPPLY VOLTAGE 
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Typical Performance Characteristics (Continued) 
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Astable Mode Design Information 

Unit-to-Unit Transfer Voltage Variations 

The following analysis presents variations from unit to unit as 
a function of transfer voltage (VTR) shift (33%-67% VDD) for 
free running (astable) operation. 


Monostable Mode Design Information 

The following analysis presents variations from unit to unit as a 
function of transfer voltage (VTR) shift (33% - 67% VDD) for 
one shot (monostable) operation. 


TERMINAL 13 


TERMINAL 10 


t1 12 t1 12 


TERMINAL 13 


TERMINAL 10 


FIGURE 29. ASTABLE MODE WAVEFORMS 


VTR 

VDD + VTR 


typically, t1 = 1.1RC 


VDD-VTR 
2VDD-VTR 


typically, t2 = 1.1RC 


tA=2(t1+t2) 


^■2RCIn 

(VDD + VTR)(2VDD-VTR) 

Typ: VTR = 0.5VDD tA = 4.40RC 

Min: VTR = 0.33VDD tA = 4.62RC 

Max: VTR = 0.67VDD tA = 4.62RC 

thus if |tA = 4.40RC1 is used, the variation will be +5%, -0% 
due to variations In transfer voltage. 

Variations Due to VDD and Temperature Changes 

In addition to variations from unit to unit, the astable period 
varies with VDD and temperature. Typical variations are pre¬ 
sented in graphical form in Figures 11 to 18 with 10V as ref¬ 
erence for voltage variations curves and +25°C as reference 
for temperature variations curves. 


FIGURE 30. MONOSTABLE WAVEFORMS 


typically, t1'= 1.38RC 

tM = (t1' + t2) 


(2VDD-VTR)(2VDD) 

where tM = Monostable mode pulse width. 
Values for tM are as follows: 

Typ: VTR = 0.5VDD tM = 2.48RC 

Min: VTR = 0.33VDD tM = 2.71 RC 

Max: VTR = 0.67VDD tM = 2.48RC 


thus if ItM = 2.481^ is used, the variation will be +9.3%, 
-0% due to variations in transfer voltage. 


1. In the astable mode, the first positive half cycle has a duration of 
tM; succeeding durations are Xpjs. 

2. In addition to variations from unit to unit, the monostable pulse 
width varies with VDD and temperature. These variations are 
presented in graphical form In Figures 19 to 26 with 10V as ref¬ 
erence for voltage variation curves and +25°C as reference for 
temperature variation curves. 


7-909 


LOGIC 










CD4047BMS 


Retrigger Mode Operation 

The CD4047BMS can be used in the retrigger mode to extend 
the output pulse duration, or to compare the frequency of an 
input signal with that of the internal osdilator. In the retrigger 
mode the input pulse is applied to terminal 12. and the output is 
taken from terminal 10 or 11. As shown in Figure 31 normal 
monostable action is obtained when one retrigger pulse is 
applied. Extended pulse duration is obtained when more than 
one pulse is applied. 

For two input pulses, tRE = tr +11 + 2t2. For more than two 
pulses, the output pulse width is an integral number of time peri¬ 
ods, with the first time period being t1'+12, typically. 2.48RC. and 
all subsequent time periods being t1 +12, typically, 2.2RC. 

Externai Counter Option 

Time tM can be extended by any amount with the use of external 
counting circuitry. Advantages include digitally controlled pulse 
duration, small timing capacitors for long time periods, and 
extremely fast recovery time. A typical implementation is shown 
In Figure 32. The pulse duration at the output is 

text = (N-1)(tA) + (tM + tA/2) 

where text = pulse duration of the circuitry, and N is the number 
of counts used. 



FIGURE 32. IMPLEMENTATION OF EXTERNAL COUNTER OPTION 

Timing Component Limitations 

The capacitor used in the circuit should be non polarized and 
have low leakage (i.e. the parallel resistance of the capacitor 
should be at least an order of magnitude greater than the exter¬ 
nal resistor used). There Is no upper or lower limit for either R or 
C value to maintain oscillation. 


However, in consideration of accuracy, C must be much larger 
than the inherent stray capacitance In the system (unless this 
capacitance can be measured and taken into account). R must 
be much larger than the CMOS “ON” resistance in series with 
it, which typically is hundreds of Cl In addition, with very large 
values of R, some short term Instability with respect to time may 
be noted. 

The recommended values for these components to maintain 
agreement with previously calculated formulas without trimming 
should be: 

C ^ lOOpF, up to any practical value, for astable modes; 

C ^ 1(XX)pF, up to any practical value for monostable modes. 
lOkO^R^IMQ 

Power Consumption 

In the standby mode (Monostable or Astable), power dissipa¬ 
tion will be a function of leakage current in the circuit, as shown 
in the static electrical characteristics. For dynamic operation, 
the power needed to charge the external timing capacitor C is 
given by the following formula: 

Astable Mode: 

P = 2CV^f. (Output at terminal No. 13) 

P = 4CV^. (Output at terminal Nos. 10 and 11) 
Monostable Mode: 



(Output at terminal Nos. 10 to 11) 

The circuit is designed so that most of the total power is con¬ 
sumed in the external components. In practice, the lower the 
values of frequency and voltage used, the closer the actual 
power dissipation will be to the calculated value. 

Because the power dissipation does not depend on R, a 
design for minimum power dissipation would be a small value 
of C. The value of R would depend on the desired period 
(within the limitations discussed above). See Figures 26, 27, 
and 28 for typical power consumption in astable mode. 
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FIGURE 31. RETRIGGER MODE WAVEFORMS 
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Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 
Grid graduations are in mils (10*^ inch). 


METALUZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA - 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches • 0.0218 inches 

























































SEMICONDUCTOR 


CD4048BMS 


December 1992 


Features 

• High-Voltage Type (20V Rating) 

• Three State Output 

• Many Logic Functions Availabie in One Package 

• Standardize, Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and •l■25^C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Selection of Up to 8 Logic Functions 

• Digital Control of Logic 

• General Purpose Gating Logic 

- Decoding 

- Encoding 

Description 

CD4048BMS is an 8-input gate having four control inputs. Three 
binary control inputs - Ka, Kb, and Kc - provide the implementa¬ 
tion of eight different logic functions. These functions are OR, 
NOR, AND, NAND, OR/AND, OR/NAND, AND/OR and AND/ 
NOR. 

A fourth control input, Kd, provides the user with a 3-state output. 
When control input Kd is high, the output is either a logic 1 or a 
logic 0 depending on the inner states. When control input Kd is 
low, the output Is an open circuit. This feature enables the user to 
connect this device to a common bus line. 

In addition to the eight input lines, an EXPAND input Is provided 
that permits the user to Increase the number of inputs into a 
CD4048BMS (see Figure 2). For example, two CD4048BMS’s 
can be cascaded to provided a IB-input multifunction gate. When 
the EXPAND input is not used. It should be connected to VSS. 

The CD4048BMS is supplied in these 16 lead outline packages: 
Braze Seal DIP H4S 
Frit Seal DIP HIE 
Ceramic Flatpack H6W 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 cn o 


CMOS Multifunction 
Expandable 8 Input Gate 
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Specifications CD4048BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).-i-265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. Oja 0jc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at+125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Tri-State Output 
Leakage 


Tri-State Output 
Leakage 


SYMBOL 


IDD 






CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VDD = 15V, No Load 


|VDD = 15V, No Load (Note 3) 


irn'minmam 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT=1.5V 


VDD = 5V, VOUT = 4.6V 


VDD = 5V,VOUT=: 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 

VOL < 1.5V _ 

VIN = VDD or GND 
VOUT = 0V 



GROUP A 
SUBGROUPS 


1 


2 


3 



TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25®C, +125°C, -55°C 


+25°C, +125°C, -55®C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55®C 



1 LIMITS 1 

iTTMiTyni 

- 

KOI 

- 

IIQI 

- 



■BH 

1 -1000 

HH 

iBEa 

mn 

- 


- 

qsei 

- 


- 


imyyi 


IKiisUi 

HDI 

IBBI 

BH 

IBBI 

B 

- 


_ 

m 

BEai 

- 

lEISli 

11^ 

\wm 

I3EII 

VOH> 

VDD/2 

VOL< 

VDD/2 

- 

1.5 

3.5 

- 

- 

4 

11 

- 

IKEI 

■bh 

.12 


IKEI 

bb 

- 

bb 

- 

BEl 

- 

hb 


VDD = 18V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4048BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


1 LIMITS 1 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

600 

ns 

Ka to Output 

TPLH 


10, 11 

+125°C,-55°C 

- 

810 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 


TTLH 


10,11 

+125°C,-55°C 

- 

270 

ns 


1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


NOTES TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


Output Voltage 


Output Voltage 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Input Voltage Low 


Input Voltage High 


Propagation Delay 
Ka to Output 


SYMBOL 

CONDITIONS 

IDD 

VDD = 5V, VIN = VDD or GND 


VDD = 10V, VIN = VDD or GND 


VDD = 15V, VIN = VDD or GND 

VOL 

VDD = 5V, No Load 

VOL 

VDD = 10V, No Load 

VOH 

VDD = 5V, No Load 

VOH 

VDD = 10V, No Load 

IOL5 

VDD = 5V, VOUT = 0.4V 

IOL10 

VDD = 10V, VOUT=:0.5V 

IOL15 

VDD = 15V, VOUT = 1.5V 

IOH5A 

VDD = 5V, VOUT = 4.6V 

IOH5B 

VDD = 5V, VOUT = 2.5V 

IOH10 

VDD = 10V, VOUT = 9.5V 

IOH15 

VDD =15V, VOUT= 13.5V 

VIL 

VDD = 10V, VOH > 9V, VOL < 

IV 

VIH 

VDD = 10V, VOH > 9V, VOL < 

IV 

TPHL1 

VDD = 10 V 

TPLH1 

VDD = 15V 
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Specifications CD4048BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Inputs to Output 

TPHL2 

TPLH2 

VDD = 5V 

1,2,3 

+25°C 

- 

600 

ns 

VDD = 10V 

1.2,3 

+25°C 


300 

ns 

VDD = 15V 

1,2,3 

+25°C 


240 

ns 

Propagation Delay 

Kb to Output 

TPHL3 

TPLH3 

VDD = 5V 

1.2,3 

+25°C 


450 

ns 

VDD = 10V 

1,2,3 

+25°C 


170 

ns 

VDD = 15V 

1,2,3 

+25°C 


110 

ns 

Propagation Delay 

Kc to Output 

TPHL4 

TPLH4 

VDD = 5V 

1,2,3 

+25°C 


280 

ns 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Propagation Delay 

Expand Input to Output 

TPHL5 

TPLH5 

VDD = 5V 

1.2,3 

+25°C 


380 

ns 

VDD = 10V 

1,2,3 

+25°C 


180 

ns 

VDD = 15V 

1,2,3 

+25®C 


130 

ns 

Propagation Delay 

3 State 

Kd to Output 

TPHZ, LZ 
TPZH, ZL 

1 

VDD = 5V 

1,2,4 

+25‘'C 


160 

ns 

VDD = 10V 

1,2,4 

+25°C 


70 

ns 

VDD = 15V 

1.2,4 

+25°C 


50 

ns 

Transition Time 

TTLH 

TTHL 

VDD = 10V 

1.2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


7 

PF 

3 State Output 

Capacitance 

CO 


1,2 

+25°C 


10 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K. input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD=:10V,ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10^A 

1.4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

131 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V, IDD=:10>iA 

1.4 

+25°C 

■ 

±1 

■ 

Functional 

■1 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25®C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2,3,4 

+25'’C 

■ 

1.35 X 
+25°C 
Umit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 
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Specifications CD4048BMS 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS +25^C 



PARAMETER 


Supply Current - SSI 


Output Current (Sink) 


Output Current (Source) 



DELTA LIMIT 


±0.1|iA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Notel) 


MIL-STO-883 

METHOD 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


1.7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B,10,11 


1,2,3,7,8A,8B,9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas 


READ AND RECORD 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 



1,2,3, 8A,8G,9 


NOTE: 1.5% Parameterlc, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


Subgroups 1,23 


READ AND RECORD 


POST-IRRAD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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CD4048BMS 



FIGURE 2 . LOGIC DIAGRAM 












CD4048BMS 


Logic Diagrams (Continued) 


NOR HAND 



_ FIGURE 3. ACTUAL CIRCUIT LOGIC CONFIGURATIONS 

Appiications of Expand Input 



J = (A+B+C+D) • (E+F+G+H) • (X1+X2+X3+X4) 16 - INPUT NOR GATE 

J s A1 4-BI *C^ -t-DI •i-EI 4-FI 4-GI •(•hi +A2 •I-B2 -fC2 -^02 -fE2 •I-F2 -102 -fH2 
FIGURE 4. 12 INPUT OR/AND GATE rGURE 5. 16 INPUT NOR GATE 


IMPLEMETATION OF EXPAND INPUT FOR 9 OR MORE INPUTS 


OUTPUT FUNCTION 

FUNCTION NEEDED AT EXPAND INPUT 

OUTPUT BOOLEAN EXPRESSION 

NOR 

OR 

J=(A+B+C+D+E+F+G+H)+(EXP) 

OR 

OR 

J=(A+B+C+D+E+F+G+H)+(EXP) 

AND 

NAND 

J=(ABCDEFGH)«(E)^ 

NAND 

NAND 

J=(ABCDEFGH).(E)^) 

OR/AND 

NOR 

J=(A+B+C+D).(E+F+G+H)*(E)^ 

OR/NAND 

NOR 

J=(A+B+C+D)*(E+F+G+H)*(E)^) 

AND/NOR 

AND 

J=(ABCD)+(EFGH)+(EXP) 

AND/OR 

AND 

J=(ABCD)+(EFGH)+(EXP) 


NOTES: 1. (EXP) designates the EXPAND function (I.e., XI + X2 +.. .XN). 


2. Refer to FUNCTION TRUTH TABLE for connection of unused Inputs. 
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CD4048BMS 



EXPAND Input = 0 


*See Figures 1,2,3,4 and 5 


Typical Performance Characteristics 



DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 6. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


0 5 10 15 

DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 7. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 
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CD4048BMS 


Typical Performance Characteristics (Continued) 


ORAIN-TOeOURCE VOLTACSE (VDS) (V) 
_-15_-10 


AMBIENT TEMPERATURE Oa) » 42S^C 
-GATC-TO-SOURCE VOLTAGE (VGS)«-5V 



DRAIN-TO^OURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE (Ta) - ■•-25°C 

GATE-TO^OURCE VOLTAGE (VGS)« -5V 

I I I 





FIGURE 8. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


FIGURE 9. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) » +25®C 


AMBIENT TEMPERATURE (Ta) » *2SPC 


SUPPLY VOLTAGE (VDO) - 5V 


SUPPLY VOLTAGE (VDD) = 5V ^ 


LOAD CAPACITANCE (CL) (pF) 

FIGURE 10. TYPICAL PROPAGATION DELAY TIME (LOGIC 
INPUTS TO OUTPUT) AS A FUNCTION OF LOAD 
CAPACITANCE 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 
FIGURE 11. TYPICAL TRANSITION TIME vs LOAD 
CAPACITANCE 


I I AMBIENT TEMPERATURE (Ta) +252C > 


4 LOAD CAPACITANCE (CL) »50pF 
_ I I I I II I I I II III 


KIIP^IIII 


PM B 3ia3g 6 g iliaigilll 


■■iiiiiiciiiaipciiiaiiiniiii 

I ■ ■■a'.fliir MM' ^ ■ 

IP!t#ail’2illllHIIMHII 
■iSP’Mi^iniiiiiiiiwiiii 

I ■■■■'.fl ■■■ IBM■■■■■■ 

IISIIIIIIIIIIIIIIIIIIIIII 


2 468 2468,2 468,2 468 . 2 468 - 

1 10 10* 103 10^ 10* 

INPUT FREQUENCY (fl) (kHz) 

FIGURE 12. TYPICAL POWER DISSIPATION AS A 
FUNCTION OF INPUT FREQUENCY 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 









CD4048BMS 



FIGURE 13. DYNAMIC POWER DISSIPATION TEST CIRCUIT FIGURE 14. TEST CIRCUIT FOR tPHL, tTHL, AND tTHL (AND) 

MEASUREMENTS 




FIGURE 15. TEST CIRCUIT FOR tPZL, tPZH, tPLZ, AND tPHZ 
(AND) 


FIGURE 16. WAVEFORMS FOR tPZL, tPZH, tPLZ AND tPHZ 
(AND) 
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CD4048BMS 


Chip Dimensions and Pad Layout 


0 K) 20 30 40 50 60 70 77 



Dimensions in parentheses are in miliimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 


METALLIZATION: Thickness: 11 kA -14kA, AL. 
PASSIVATION: 10.4kA • IS.SkA, Silane 
BONO PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD4049UBMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• Inverting Type 

• High Sink Current for Driving 2 TTL Loads 

• High-to-Low Level Logic Conversion 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1|iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and -1-25^0 

• 5V, 10V and 15V Parametric Ratings 

Applications 

• CMOS to DTl/TTL Hex Converter 

• CMOS Current “Sink” or “Source” Driver 

• CMOS High-to-Low Logic Level Converter 

Description 

The CD4049UBMS is an inverting hex buffer and features 
logic level conversion using only one supply (voltage (VCC). 
The Input signal high level (VIH) can exceed the VCC supply 
voltage when this device is used for logic level conversions. 
This device is intended for use as CMOS to DTL/TTL 
converters and can drive directly two DTL/TTL loads. (VCC 
= 5V. VOL ^ 0.4V, and lOL ^ 3.3mA. 

The CD4049UBMS is designated as replacement for 
CD4009UB. Because the CD4049UBMS requires only one 
power supply, it is preferred over the CD4009UB and 
CD4010B and should be used in place of the CD4009UB in 
all inverter, current driver, or logic level conversion applica¬ 
tions. In these applications the CD4049UBMS is pin compat¬ 
ible with the CD4009UB, and can be substituted for this 
device in existing as well as in new designs. Terminal No. 16 
is not connected Internally on the CD4049UBMS, therefore, 
connection to this terminal is of no consequence to circuit 
operation. For applications not requiring high sink current or 
voltage conversion, the CD4069UB Hex Inverter is recom¬ 
mended. 

The CD4049UBMS Is supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4S 
Frit Seal DIP HIE 
Ceramic Flatpack H3X 


CMOS Hex Buffer/Converter 



Schematic 



FIGURE 1. SCHEMATIC DIAGRAM, 1 OF 6 IDENTICAL UNITS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ 


File Number 3315 
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Specifications CD4049UBMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to -I-20V Thermal Resistance . 

(Voltage Referenced to VSS Terminals) Ceramic DIP and F 

Input Voltage Range, All Inputs..-0.5V to VDD +0.5V Flatpack Package , 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/®C to 2p0mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.lOOmW 


At Distance 1/16 ± 1/32 inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Fuil Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current . 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


SYMBOL 


IDD 


CONDITIONS (NOTE1) 


VDD = 20V, ViN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


GROUP A 
SUBGROUPS 




VIN - VDD or GND 

VDD = 20 


VDD* 18V 

VIN = VDD or GND 

VDD = 20 


VDD = 18V 

VDD* 15V, No Load 

VDD * 15V, No Load (Note 3) 

VDD = 4.5V, VOUT* C 

.4V 

VDD = 5V, VOUT* 0.4V 


IOL4 


TOL5 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -1 OjiA 


VPTH VSS = 0V,IDD = 10pA 


N Threshold Voltage 


P Threshold Voltage 


Functional 



VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 

8A 

VDD = 3V, VIN = VDD or GND 

8B 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

VDD* 15V, VOH > 13.5V, ! 

VOL < 1.5V ; 

1,2,3 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25®C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 14.95 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 12.5 


LIM ITS I 

MAX UNITS 


2 


200 


2 
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Specifications CD4049UBMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1.2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

IIQQI 

MAX 

Propagation Delay 

TPHL 

VDD = 5V, VIN = VDD or GND 

9 

+25'’C 


65 

ns 




10,11 

+125°C, -55°C 


88 

ns 

Propagation Delay 

TPLH 

VDD = 5V, ViN = VDD or GND 

9 

+25°C 


120 

ns 




10,11 

+125°C, -55°C 


162 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


60 

ns 




10,11 

+125°C, -55°C 

- 

81 

ns 

Transition Time 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

160 

ns 




10,11 

+125°C, -55°C 

- 

216 

ns 


NOTES: 

1. CL = 50pF. RL = 200K. Input TR. TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

iDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


1 

\iA 

+125°C 


30 

\iA 

VDD = 10V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


2 

\iA 

+125°C 


60 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


2 

pA 

+125°C 


120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C,+125®C, 
-55‘’C 


50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C. +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOH 

VDD = 5V. No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55®C 

9.95 

- 

■ 

Output Current (Sink) 

IOL4 

VDD = 4.5V, VOUT = 0.4V 

1,2 

+125°C 

1.8 

- 

mA 

-55°C 

3.3 

- 

mA 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

2.4 

- 

mA 

-55°C 

4.0 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

5.6 

- 

mA 

-55°C 

10 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125®C 

18 

- 

mA 

-55°C 

26 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 

- 

-0.48 

mA 

-55°C 

- 

-0.81 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 

- 

-1.55 

mA 

-55°C 

- 

-2.6 

mA 

Output Current (Source) 

iOHIO 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 

-1.18 

mA 

1 -55°C 1 - 1 -2.0 1 mA 


























































































































































































Specifications CD4049UBMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH15 

VDD=15V,VOUT= 13.5 V 

1.2 

+125°C 

- 

-3.1 

mA 

-55°C 

- 

-5.2 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < 

IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

2 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < 
IV 

1.2 

+25°C, +125°C. 
-55°C 

8 

- 

V 

Propagation Delay 

TPHL 

VIN = 10V, VDD = 5V 

1.2,3 

+25°C 


30 

ns 

VIN= 10V, VDD= 10V 

1,2,3 

+25°C 


40 

ns 

Propagation Delay 

TPLH 

VIN = 10V, VDD = 5V 

1,2,3 

+25°C 


90 

ns 

VIN=10V, VDD = 10V 

1.2,3 

+25°C 


65 

ns 

Propagation Delay 

TPHL 

VIN = 15V, VDD = 5V 

1.2,3 

+25°C 


20 

ns 

VIN = 15V, VDD = 15V 

1,2,3 

+25°C 


30 

ns 

Propagation Delay 

TPLH 

VIN = 15V, VDD = 5V 

1,2,3 

+25°C 


90 

ns 

VIN = 15V, VDD = 15V 

1.2,3 

+25°C 


50 

ns 

Transition Time 

TTHL 

VDD = 10V, VIN = VDD OR GND 

1,2,3 

+25°C 


40 

ns 

VDD = 15V, VIN = VDD OR GND 

1,2,3 

+25°C 


30 

ns 

Transition Time 

TTLH 

VDD = 10V, VIN = VDD OR GND 

1.2,3 

+25°C 


80 

ns 

VDD = 15V, VIN = VDD OR GND 

1,2,3 

+25°C 


60 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


22.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDO 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

7.5 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTND 

VDD = 10V, ISS = -10nA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

ANTTPD 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

- 

±1 

V 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for+25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 




































































































































































Specifications CD4049UBi\/iS 

TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS+25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

±0.2pA 

Output Current (Sink) 

IOL5 

± 20% x Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% x Pre-Test Reading 


TABLE 6. APPUCABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Bum-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, 10L5, IOH5A 

Interim Test 2 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5. IOH5A 

PDA (Note 1) 

100% 5004 

1,7,9, Deltas 


Interim Test 3 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100% 5004 

1,7,9, Deltas 


Final Test 

100% 5004 

2,3,8A,8B, 10,11 


Group A 

Sample 5005 

1,2,3,7, 8A, 8B. 9,10,11 


Group B 

Subgroup B-5 

Sample 5005 

1,2,3,7, 8A, 8B, 9,10,11, Deltas 

Subgroups 1,2,3,9,10,11 

Subgroup B-6 

Sample 5005 

1,7.9 


Group D 

Sample 5005 

1,2,3,8A.8B.9 

Subgroups 1,23 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

TEST 

READ AND RECORD 

PRE-IRRAD 

POST-IRRAD 

PRE-IRRAD 

POST-IRRAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

9V±-0.5V 

OSCILLATOR 

50kHz 

25kHz 

Static Burn-In 1 
(Note 1) 

2, 4, 6, 10,12, 
13,15 

3, 5,7-9, 11-14 

1,16 




Static Burn-In 2 
(Note 1) 

2, 4, 6,10, 12, 
13,15 

8 

1,3, 5,7, 9,11, 
14,16 




Dynamic Burn- 
In (Note 3) 

13 

8 

1,16 

2, 4, 6,10,12,15 

3, 5,7, 9,11.14 


Irradiation 
(Note 2) 

2, 4, 6,10,12, 

13,15, 16 

8 

1,3,5,7, 9,11,14 





NOTE: 

1. Each pin except pin 1, pin 16, and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except pin 1, pin 16, and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 

3. Each pin except pin 1, pin 16, and GND will have a series resistor of 4.75K ± 5%, VDD = 18V ± 0.5V 
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CD4049UBMS 


Typical Performance Characteristics 


AMBIENT TEMPERATURE (Ta) « *2Sl^C 
- SUPPLY VOLTAGE (VCC)« 5V 


AMBIENT TEMPERATURE Oa) » 


GATE-TO-SOURCE VOLTAGE (VGS)« 5V 


0 1 2 3 4 

INPUT VOLTAGE (VI) (V) 

FIGURE 2. MINIMUM AND MAXIMUM VOLTAGE TRANSFER 
CHARACTERISTICS 

I AMBIENT TEMPERATURE (T/0«•|.2£^C I I I 


0 12345678 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

-8 -7 -6 -5 -4 >3 -2 -1 0 

I ambient'temperature (Ta)=+ 250 C r T/l 


GATE-TO^OURCE VOLTAGE fVGS)» 5V 


GATE-TO-SOURCE VOLTAGE (VGS)» 5V 


0 12345678 

DRAIN-TO^URCE VOLTAGE (VDS) (V) 

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT DRAIN 
CHARACTERISTICS 


FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TCLSOURCE VOLTAGE (VDS) (V) 
-7 -6 -5 -4 -3 -2 -1 




FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


SUPPLY VOLTAGE (VCC) = 10V 
‘ I I I I I I 



01 23456789 10 

INPUT VOLTAGE (VI) (V) 

FIGURE 7. TYPICAL VOLTAGE TRANSFER CHARACTERIS¬ 
TICS AS A FUNCTION OF TEMPERATURE 
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OUTPUT HIGH (SINK) CURRENT (lOH) (mA) 













POWER DISSIPATION PER INVERTER (^iW) 


CD4049UBMS 




Dimensions in parenthesis are in millimeters and are^ 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION; 10.4kA - 15.6kA. Silane 
BOND PADS: 0.004 Inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD4050BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• Non-Inverting Type 

• High Sink Current for Driving 2 TTL Loads 

• HIgh-to-Low Level Logic Conversion 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and •l•25^C 

• 5V, 10V and 15V Parametric Ratings 

Applications 

• CMOS to DTl/TTL Hex Converter 

• CMOS Current “Sink” or “Source” Driver 

• CMOS HIgh-to-Low Logic Level Converter 

Description 

The CD4050BMS is an non-inverting hex buffer and features 
iogic level conversion using only one supply voltage (VCC). 
The input signal high level (VIH) can exce^ the VCC supply 
voltage when this device is used for logic level conversions. 
This device is intended for use as CMOS to DTL/TTL 
converters and can drive directly two DTL/TTL loads. (VCC 
= 5V, VOL ^ 0.4V, and lOL ^ 3.3mA. 

The CD4050BMS is designated as replacement for 
CD4010B. Because the CD4050BMS requires only one 
power supply, it is preferred over the CD4010B and should 
be used in place of the CD4010B in all Inverter, current 
driver, or logic level conversion applications. In these appli¬ 
cations the CD4050BMS Is pin compatible with the 
CD4010B, and can be substituted for this device in existing 
as well as in new designs. Terminal No. 16 is not connected 
internally on the CD4050BMS, therefore, connection to this 
terminal is of no consequence to circuit operation. For appli¬ 
cations not requiring high sink current or voltage conversion, 
the CD4069UB Hex Inverter is recommended. 

The CD4050BMS is supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4T 
Frit Seal DIP HIE 
Ceramic Flatpack H3X 


CMOS Hex Buffer/Converter 



Functional Diagram 


Jl^L. 


Schematic Diagram 


<>—>< i <—o OUT 

JKn UftN 


FIGURE 1. SCHEMATIC DIAGRAM, 1 OF 6 IDENTICAL UNITS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ._ 
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Specifications CD4050BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermai Resistance. 


Ceramic DiP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/®C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Fuil Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 





VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


VDD = 4.5V, VOUT = 0.4V 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT= 1.5V 


IOH5A. VDD = 5V,VOUT = 4.6V 


IOH5B VDD = 5V,VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD = 15V, VOUT = 13.5V 


VDD = 10V, ISS=r-10pA 


VSS=:0V, IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go^Jo Go test with limits applied to inputs. 
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Specifications CD4050BMS 


PARAMETER 

SYMBOL 

Propagation Delay 

TPHL 

Propagation Delay 

TPLH 

Transition Time 

TTHL 

Transition Time 

TTLH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUPA 

SUBGROUPS TEMPERATURE 


+25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125®C,-55®C 


+25°C 


TTHL VDD = 5V, VIN = VDD or GND 


10,11 +125°C,-55°C 


TTLH VDD = 5V. VIN = VDD or GND 9 


10,11 I +125°C,-55°C 



1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL4 VDD = 4.5V, VOUT = 0.4V 


IOL5 VDD = 5V,VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL4 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

llllllljll 

IOH5B 

Output Current (Source) 

IOH10 


NOTES TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


1,2 +25°C,+125®C, 

-550c 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25®C,+125®C, 

-55°C 


LIMITS 


MIN 



MAX UNITS 


pA 


pA 


pA 


pA 


pA 


pA 


mV 
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Specifications CD4050BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 

Propagation Delay 

TPHL 

Propagation Delay 

TPLH 

Propagation Delay 

TPHL 

Propagation Delay 

TPLH 

Transition Time | 

TTHL 

Transition Time 

TTLH 

Input Capacitance 

CIN 

NOTES: 


CONDITIONS 

NOTES 

TEMPERATURE 

VDD=15V, VOUT= 13.5V 

1,2 

+125°C 



-55°C 

VDD = 10V, VOH > 9V. VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

VIN = 10V, VDD = 5V 

1,2,3 

+25°C 

V1N = 10V, VDD = 10V 

1,2,3 

+25°C 

VIN = 10V, VDD = 5V 

1,2,3 

+25°C 

VIN = 10V, VDD = 10V 

1,2,3 

+25°C 

VIN = 15V,VDD = 5V 

1,2,3 

+25°C 

V1N = 15V, VDD = 15V 

1,2,3 . 

+25°C 

VIN = 15V, VDD = 5V 

1,2,3 

+25°C 

VIN = 15V, VDD = 15V 

1 

1,2,3 

+25°C 

VDD = 10V, VIN = VDD OR GND 

1.2,3 

+25°C 

VDD = 15V, VIN = VDD OR GND 

1.2,3 

+25°C 

VDD = 10V, VIN = VDD OR GND 

1.2,3 

+25°C 

VDD = 15V, VIN = VDD OR GND 

1,2,3 

+25°C 

Any Input 

1.2 

+25°C 



1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


CONDITIONS 


IDD 

VDD = 20V, VIN = VDD or GND 

VNTH 

VDD = 10V, ISS = -10pA 

AVTN 

VDD = 10V, ISS = -10pA 

VTP 

VSS = 0V, IDD = 10pA 

AVTP 

VSS = 0V.lDD=10pA 

F 

VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 

TPHL 

VDD = 5V 

TPLH 




NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for+25°C limit. 

4. Read and Record 
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Specifications CD4050BMS 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25^C 



PARAMETER SYMBOL 


Supply Current - MSI-1 I IDD 


Output Current (Sink) I IOL5 


Output Current (Source) IOH5A 


DELTA LIMIT 


± 0.2pA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B,10,11 


Sample 5005 1.2,3,7,8A, 8B, 9,10,11 


Sample 5005 1.2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7,9 


Sample 5005 1,2,3,8A, 8B, 9 


Group D 


NOTE; 1.5% Parametric, 3% Functional; Cumulative for Static 1 and 2. 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,23 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 1 
(Notel) 

2,4,6,10,12, 
13,15 

3,5,7-9,11-14 

1,16 

Static Burn-In 2 
(Note 1) 

2, 4,6,10,12, 
13,15 

8 

1,3,5,7, 9,11, 
14,16 

Dynamic Bum- 
In (Notes) 

13 

8 

1,16 

Irradiation 
(Note 2) 

2,4,6,10,12, 
13,15,16 

8 

1,3,5,7,9,11,14 

NOTE: 



1. Each pin except pin 1, pin 16, and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except pin 1, pin 16, and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 

3. Each pin except pin 1, pin 16, and GND will have a series resistor of 4.75K ± 5%, VDD = 10V ± 0.5V 
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CD4050BMS 


Typical Performance Characteristics 



0 1 2 3 4 012345678 


INPUT VOLTAGE (VI) (V) DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

FIGURE 2. MINIMUM AND MAXIMUM VOLTAGE TRANSFER FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS CHARACTERISTICS 



FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT DRAIN FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS CHARACTERISTICS 



FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT FIGURE 7. TYPICAL VOLTAGE TRANSFER CHARACTERIS- 

CHARACTERISTICS TICS AS A FUNCTION OF TEMPERATURE 
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OUTPUT HIGH (SINK) CURRENT (lOH) (mA) 

















POWER DISSIPATION PER INVERTER (^W) 


CD4050BMS 




Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLtZATION: Thickness: 11 kA- UkA, AL 
PASSIVATION: 10.4kA - IS.SkA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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CD405fBMS, CD4052BMS, CD40S3BMS 


Pinouts 


CD4051BM 
TOP VIEW 


CD4052BMS 
TOP VIEW 


CHANNELS, 
IN/OUT 


COM OUT/IN 


CHANNELS ^ 
IN/OUT 



CHANNELS 

IN/OUT 


Y CHANNELS , 
IN/OUT 


COMMON "Y” OUT/IN 


Y CHANNELS < 
IN/OUT 



X CHANNELS 
IN/OUT 


COMMON “X” OUTTIN 


X CHANNELS 
IN/OUT 


CD4053BMS 
TOP VIEW 


IN/OUT < bx 


OUT/IN CX or CY {A 
IN/OUT CX n 



ISjOUT/IN bxorby 
^ OUTyiN ax or ay 













CD4051BMS, CD4052BMS, CD4053BMS 
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Specifications CD4051BMS, CD4052BMS, CD4053BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input..±10mA 

Operating Temperature Range..-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering)..+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reiiability information 

Thermal Resistance. 0ja Ojc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to -flOO^C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Input Leakage Current 


On-State Resistance 
RL = 10K Returned to 
VDD - VSS/2 



N Threshold Voltage 


P Threshold Voltage 


Functional 
(Note 4) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Off Channel Leakage 
Any Channel OFF 
Or 

All Channels Off 
(Common Out/In) 





CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VDD = 5V 

VIS = VSS to VDD 


VDD = 10V 
VIS = VSS to VDD 


VDD = 15V 
VIS = VSS to VDD 


VDD = 10V, ISS = -10pA 


VSS=:0V, IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V = VIS thru Ik, 
VEE = VSS 

|RL=1kto VSS, IIISI<2pA 
OFF Channels 


VDD = 15V = VIS thru IK 
VEE = VSS 

RL=1KtoVSS,IISSI,<2pA 
On All OFF Channels 


VIN = VDD or GND 
VOUT = OV 


VIN = VDD or GND 
VOUT = VDD 


GROUP A 
SUBGROUPS 



NOTES: 1. Ail voltages referenced to device GND, 100% testing being 3. Foraccuracy, voltage is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs. 


is 0.050V max. 

4. VDD = 2.8V/3.0V, RL = 200k to VDD 
VDD = 20V/18V, RL = 10k to VDD 
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Specifications CD4051BMS, CD4052BMS, CD4053BMS 


Propagation Delay 
(Note 1) 

Address to Signal Out 
Channels On or Off 


Propagation Delay 
(Note 1) 

Inhibit to Signal Out 
(Channel Turning On) 


Propagation Delay 
(Note1) 

Inhibit to Signal Out 
(Channel Turning Off) 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS (Notes 1,2) 



VDD = 5V, VIN = VDD or GND 
VEE = VSS = OV 


VDD = 5V, VIN = VDD or GND 
VEE = VSS = 0V 


VDD = 5V, VIN = VDD or GND 
VEE = VSS = OV 


GROUP A 
SUBGROUPS 

TEMPERATURE 

9 

+25°C 

10,11 

+125°C. -55°C 

9 

+25°C 

10,11 

+125°C, -55®C 

9 

+25°C 

10,11 

+125°C, -55°C 


LIMITS 


MIN MAX 


720 


1. -55°C and +125°C limits guaranteed, 100% testing being implemented. 

2. CL = 50pF, RL = lOKO, Input TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


SYMBOL 


IDD 


Input Voltage Low 

VIL 

Input Voltage High 

VIH 

Propagation Delay 
Address to Signal Out 
(Channels On or Off) 

TPHL 

TPLH 

Propagation Delay 

Inhibit to Signal Out 
(Channel Turning On) 

TPZH 

TPZL 

Propagation Delay 

Inhibit to Signal Out 
(Channel Turning Off) 

TPHZ 

TPLZ 

Input Capacitance 

CIN 


CONDITIONS 


VDD = 5V, VIN = VDD or GND 


VDD = 10V, VIN = VDD or GND 


VDD = 15V, VIN = VDD or GND 


VDD = VIS = 10V, VEE = VSS 
RL = 1KtoVSS 
IIISI,2pA On/Off Channel 


VEE = VSS = OV 


VDD = 10V 


VDD = 15V 


VDD = 5V 
VEE = -5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 
VEE =-10V 


VDD = 10V 


VDD = 15V 


VDD = 5V 
VEE =-15V 


Any Address or Inhibit Input 


VEE = VSS = OV 


VEE = VSS = OV 


NOTES 

TEMPERATURE 

1.2 

-55°C, +25°C 


+125°C 

1,2 

-55°C, +25°C 


+125°C 

1.2 

-55°C,+25°C 


+125°C 

1.2 

+25'’C, tias'c, 
•55°C 

1,2 

+25°C, +125°C, 

1,2,3 

+25°C 

1.2,3 

+25®C 

1,2,3 

+25°C 

1,2,3 

+25°C 

1,2.3 

+25°C 

1,2,3 

+25°C 

1.2,3 

+25°C 

1.2,3 

+25°C 

1.2,3 

+25°C 

1,2 

+25°C 


1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are char¬ 
acterized on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 10K, Input TR, TF < 20ns. 
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Specifications CD4051BMS, CD4052BMS, CD4053BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS^-IOpA 


VDD = 10V, ISS = -lOpA 


VSS = 0V, IDD=10pA 


VSS = 0V, IDDslOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS ■i-25°C 



PARAMETER 


Supply Current - MSI-2 


ON Resistance 


SYMBOL DELTA LIMIT 


IDD ±1.0mA 


ROND ELI 0 ± 20% x Pre-Test Reading 



TABLE 6. APPUCABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

100% 5004 

1,7,9 

100% 5004 

1,7,9 

100%5004 

1.7,9 

100% 5004 

1,7,9, Deltas 

, 100%5004 

1.7,9 

100%5004 

1,7,9, Deltas 

100% 5004 

2,3,8A,8B,10,11 

Sample 5005 

1,2,3,7,8A, 8B, 9,10,11 

Sample 5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample 5005 

1.7,9 

Sample 5005 

1,2,3,8A,8B,9 


Subgroup B-5 


Subgroup B-6 


Group D 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


READ AND RECORD 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 



Subgroups 1,2 3 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 
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Specifications CD4051BMS, CD4052BMS, CD4053BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



NOTE: 

1. Each pin except pin 7 VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except pin 7 VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD =10V± 0.5V 
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CD4051BMS, CD4052BMS, CD4053BMS 


Typical Performance Characteristics 



INPUT SIGNAL VOLTAGE (VIS) (V) 

FIGURE 1. TYPICAL CHANNEL ON RESISTANCE V8 INPUT 
SIGNAL VOLTAGE (ALL TYPES) 


T " ' I- ' I ' I 

AMBIENT TEMPERATURE 



-10.0 -7.5 -5.0 -Z5 0 2.5 5.0 7.5 10.0 


INPUT SIGNAL VOLTAGE (VIS) (V) 


FIGURE 3. TYPICAL CHANNEL ON RESISTANCE vs INPUT 
SIGNAL VOLATGE (ALL TYPES) 



-6 -4 -2 0 2 4 6 

INPUT SIGNAL VOLTAGE (VIS) (V) 

FIGURE 5. TYPICAL ON CHARACTERISTICS FOR 1 OF 8 
CHANNELS (CD4051BMS) 



-10.0 -7.5 -5.0 -2.5 0 2.5 5.0 7.5 10.0 


INPUT SIGNAL VOLTAGE (VIS) (V) 

FIGURE 2. TYPICAL CHANNEL ON RESISTANCE vs INPUT 
SIGNAL VOLTAGE (ALL TYPES) 



-10.0 -7.5 -5.0 -Z5 0 2.5 5.0 7.5 10.0 


INPUT SIGNAL VOLTAGE (VIS) (V) 


FIGURE 4. TYPICAL CHANNEL ON RESISTANCE vs INPUT 
SIGNAL VOLTAGE (ALL TYPES) 



FIGURE 6. TYPICAL DYNAMIC POWER DISSIPATION vs 
SWITCHING FREQUENCY (CD4051BMS) 








POWER DiSSIPATION/PACKAGE (PD) (^W) 


CD4051BMS, CD4052BMS, CD4053BMS 
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CD4051BMS, CD4052BMS, CD4053BMS 


TRUTH TABLE 


INPUT STATES 


|CD4051BMS 


"ON** CHANNEL(S) 



CD4052BMS 


INHIBIT 

0 

_ 0 

0 

0 

_ 1 

CD4053BMS 

INHIBIT 

0 

0 

_ 1 

X = Don’t Care 


A OR B OR C 
0 
1 

X 


ax or bx or cx 
ay or by or cy 
NONE 


^ trB20ns 

7r»o% 

50% 


TURN-ON 

TIME 


TURN-OFF TIME tPLZ 

FIGURE 10. WAVEFORM, CHANNEL BEING TURNED ON, OFF 
(RLsIkO) 


TURN-OFF TIME 


10% 

._TURN-ON 

TIME 

tPZH 


FIGURE 11. WAVEFORM, CHANNEL BEING TURNED OFF, ON 
(RLsIkQ) 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

0 


jddPLT” 

VSS CLOCK 
1 IN 


VSS 

CD4051 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 



.VDOJU” 

VSS CLOCK 


VSS 

CD4053 


iru- 


FIGURE 12. PROPAGATION DELAY - ADDRESS INPUT TO SIGNAL OUTPUT 
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CD4051BMS, CD4052BMS, CD4053BMS 


RL> ^ 50pF 




VSS CLOCK VEE 
IN ♦- 

VSS 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


vDD_n_r ^ 

VSS CLOCK VEE 
IN ^ 

VSS 



tPHLANDtPLH 

CD4051 


tPHLANDtPLH 

CD4052 


»_rLr 


VSS CLOCK VEE 
IN ^ 

VSS 


1 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


tPHL ANDtPLH 
CD4053 

FIGURE 13. PROPAGATION DELAY > INHIBIT INPUT TO SIGNAL OUTPUT 


DIFFERENTIAL CD4052 
SIGNALS , . 



DIFF 

MULTIPLEXING 


DEMULTIPLEXING 


FIGURE 14. TYPICAL TIME-DIVISION APPLICATION OF THE CD4052BMS 
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SEMICONDUCTOR 


CD4060BMS 


December 1992 


Features 


CMOS 14 Stage Ripple-Carry 
Binary Counter/Divider and Oscillator 


• High Voltage Type (20V Rating) 

• Common Reset 

• 12MHz Clock Rate at 15V 

• Fully Static Operation 

• Buffered Inputs and Outputs 

• Schmitt Trigger Input Pulse Line 

• Standardized, Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of Functional Diagram 
*B’ Series CMOS Devices” 

Oscillator Features - 

• All Active Components on Chip 

• RC or Crystal Oscillator Configuration 

• RC Oscillator Frequency of 690kHz Min. at 15V ^ ^ ^ 

Applications 

• Control counters 

• Timers 

• Frequency Dividers 

• Time Delay Circuits 

Description 

CD4060BMS consists of an oscillator section and 14 ripple 
carry binary counter stages. The oscillator configuration allows 
design of either RC or crystal oscillator circuits. A RESET input 
is provided which resets the counter to the all O’s state and dis¬ 
ables the oscillator. A high level on the RESET line accom¬ 
plishes the reset function. All counter stages are master slave 
flip-flops. The state of the counter is advanced one step in 
binary order on the negative transition of 0 I (and Oq). Ali inputs 
and outputs are fully buffered. Schmitt trigger action on the 
input pulse line permits unlimited input pulse rise and fall times. 

The CD4060BMS is supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4W 
Frit Seal DIP H1F 
Ceramic Flatpack H6W 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r o>iq 



File Number 3317 












Specifications CD4060BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).. -0.6V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.....±10mA 

Operating Temperature Range.-55°C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. Oja Ojc 

Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package. 70®C/W 20°C/W 


Maximum Package Power Dissipation (PD) at -i-125°C 

For TA = -55°C to +100®C (Package Type D, F. K).500mW 

For TA = +100°C to +125°C (Package Type D. F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature....+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1 

+25“C 

- 

10 

pA 

2 

+125°C 

- 

1000 

pA 

VDD = 18V, VIN = VDD or GND 

3 

-55°C 

- 

10 

pA 

Input Leakage Current 

IIL 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

-100 

- 

nA 

2 

+125°C 

-1000 

- 

nA 

VDD = 18V 

3 

-55°C 

-100 

- 

nA 

Input Leakage Current 

IIH 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

- 

100 

nA 

2 

+125°C 

- 

1000 

nA 

VDD = 18V 

3 

-55°C 

- 

100 

nA 

Output Voltage 

VOL15 

VDD = 15V, No Load 

1,2,3 

+25°C, +125°C, -55°C 

- 

50 

mV 

Output Voltage 

VOH15 

VDD = 15V, No Load (Note 3) 

1.2,3 

+25°C, +125°C, -55°C 

14.95 

- 

■■ 

Output Current (Sink) 
(Excluding pins 9 & 10) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1 

+25°C 

0.53 

- 

mA 

IOL10 

VDD = 10V, VOUT = 0.5V 

1 

+25°C 

1.4 

- 

mA 

IOL15 

VDD = 16V, VOUT= 1.5V 

1 

+25°C 

3.5 

- 

mA 

Output Current (Source) 
(Excluding pins 9 & 10) 

IOH5A 

VDD =:5V,VOUT = 4.6V 

1 

+25®C 

- 

-0.53 

mA 

IOH5B 

VDD =:5V,VOUT = 2.5V 

1 

+25°C 

- 

-1.8 

mA 

IOH10 

VDD = 10V, VOUT= 9.5V 

1 

+25°C 

- 

-1.4 

mA 

IOH15 

VDD= 15V, VOUTr: 13.5V 

1 

+25°C 

- 

-3.5 

mA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1 

+25°C 

-2.8 

-0.7 

Di 

P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

1 

+25°C 

0.7 

2.8 

mm 

Functional 

■ 

VDD = 2.8V, VIN = VDD or GND 

7 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

1 

VDD = 20V, VIN = VDD or GND 

7 

+25°C 

VDD = 18V, VIN = VDD or GND 

8A 

+125°C 

VDD = 3V, VIN = VDD or GND 

8B 

-55°C 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55°C 

- 

1.5 

V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55°C 

3.5 

- 

V 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C,+125°C,-55°C 

■ 

■ 

H 

Input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55®C 

1 


1 ^ 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 




































































































































































Specifications CD4060BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTES 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Input Pulse Operation 

0 i to 04 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

740 

ns 

10,11 

+125°C, -55°C 

- 

999 

ns 

Propagation Delay 

ON to ON + 1 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 

Propagation Delay 

RESET 

TPHL3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


360 

ns 

10,11 

+125°C, -55°C 


486 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 

Maximum Input Pulse 
Frequency 

F0I 

VDD = 5V 

VIN = VDD or GND 

9 

+25°C 

3.5 

- 

MHz 

10,11 

+125°C, -55°C 

2.59 

- 

MHz 


NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

5 

pA 

+125°C 

- 

150 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55®C, +25°C 

- 

10 

pA 

+125°C 

- 

300 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

10 

pA 

+125°C 

- 

600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

H 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

■ 

V 

Output Current (Sink) 
(Excluding pins 9 & 10) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 

-55°C 

0.64 

- 

mA 

Output Current (Sink) 
(Excluding pins 9 & 10) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 

-55°C 

1.6 

- 

mA 

Output Current (Sink) 
(Excluding pins 9 & 10) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

warn 

- 

mA 

-55°C 

■031 

- 

mA 

Output Current 
(Source) 

(Excluding pins 9 & 10) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 


-0.36 

mA 

-55°C 


-0.64 

mA 

Output Current 
(Source) 

(Excluding pins 9 & 10) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 

-SS'C 


-2.0 

mA 

Output Current 
(Source) 

(Excluding pins 9 & 10) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 


-0.9 

mA 

-55°C 


-1.6 

mA 
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Specifications CD4060BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current 
(Source) 

(Excluding pins 9 & 10) 

IOH15 

VDD =15V,VOUT= 13.5V 

1,2 

+125°C 

- 

o 

mA 

-55°C 

- 

■a 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, 

VOL< IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

■ 

input Voltage High 

VIH 

VDD = 10V, VOH > 9V, 

VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- 

■ 

Drive Current at Pin 9 
Oscillator Design 

lOL 

VDD = 5V,VO = .4V 

3 

+25°C 

0.16 

- 

mA 

VDD = 10V, VO = .5V 

3 

+25°C 

0.42 

- 

mA 

VDD = 15V, VO = 1.5V 

3 

+25°C 

-1.0 

- 

mA 

Drive Current at Pin 9 
Oscillator Design 

lOH 

VDD = 5V 

1,2,3 

+25°C 


-.16 

mA 

VDD = 10V 

1,2,3 

+25°C 


-.42 

mA 

VDD = 15V 

1,2,3 

+25®C 


1.0 

mA 

Propagation Delay 

Input Pulse 0 l to Q4 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


300 

ns 

VDD = 15V 

1,2,3 

+25°C 


200 

ns 

Propagation Delay 
QNtoQN + 1 

TPHL2 

TPLH2 

1 

II 

o 

Q 

> 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Propagation Delay 
RESET 

TPHL3 

VDD = 10V 

1,2,3 

+25°C 


160 

ns 

VDD = 15V 

1,2,3 

+25°C 


100 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VOD = 15V 

1,2,3 

+25°C 


80 

ns 

Maximum Input Pulse 
Frequency 

F0I 

VDD = 10V 

1,2,3 

+25®C 

8 

- 

MHz 

VDD = 15V 

1,2,3 

+25®C 

12 

- 

MHz 

Minimum RESET Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


120 

ns 

VDD = 10V 

1,2,3 

+25°C 


60 

ns 

VDD = 15V 

1,2,3 

+25°C 


40 

ns 

Minimum Input Pulse 
Width 

F = 100kHz 

TW 

VDD = 5V 

1,2,3 

+25°C 


100 

ns 

VDD = 10V 

1,2,3 

+25°C 


40 

ns 

VDD = 15V 

1,2,3 

+25°C 


30 

ns 

RC Operation RX Max 

RX 

VDD = 5V, CX = 10pF 

2,3 

+25°C 


20 

M£2 

VDD = lOV, CX = 50pF 

2,3 

+25°C 


20 

MO 

VDD = 15V, CX = 10pF 

2,3 

+25°C 


10 

MQ 

RC Operation CX Max 

CX 

VDD = 5V, RX = 500kO 

2,3 

+25°C 


1000 

PF 

VDD = 10V, RX = 300kQ 

2,3 

+25°C 


50 

PF 

VDD = 15V, RX = 300kQ 

2,3 

+25°C 


50 

PF 

Maximum Oscillator 
Frequency (Note 4) 

RX = 5kfl 
CX = 15pF 

VDD = 10V 

2,3 

+25°C 

530 

810 

ns 

VDD = 15V 

2,3 

+25°C 

690 

940 

ns 

RC Operation Variation 
of Frequency 
(Unit-to-Unit) 

CX = 200pF 
RS = 560K 
RX = 50k 

VDD = 5V 

2,3 

+25°C 

18 

25 

kHz 

1 

II 

Q 

Q 

> 

2,3 

+25°C 

20 

26 

kHz 

VDD = 15V 

2,3 

+25°C 

21.1 

27 

kHz 

Variation of Frequency 
with Voltage Change 
(Same Unit) 

CX = 200pF 
RS = 560K 
RX = 50k 

5Vto10V 

2,3 

+25°C 

- 

2 

kHz 

10V to 15V 

2,3 

+25°C 

- 

1 

kHz 
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Specifications CD4060BMS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


1 

CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

1 

1 

Group D 

Sample 5005 

1,2,3,8A,8B,9 

Subgroups 1,2 3 

1 

NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


1 


TABLE 7. TOTAL DOSE IRRADIATION 


1 


I! 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MiL-STD-883 

METHOD 


READ AND RECORD 


PRE-IRRAD 


1,7,9 


POST-IRRAD 


Table 4 


5005 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


PRE-IRRAD 


1,9 


POST-IRRAD 


Table 4 


I 



FUNCTION 


Static Bum-In 1 Note 1 1 - 7,9,10,13 -15 


Static Bum-In 2 Note 1 1-7,9,10,13-15 


Dynamic Burn-In Note 1 


Irradiation Note 2 1 - 7,9,10,13 -15 


NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 diceMer, 0 failures, VDD = 10V ± 
0.5V 


Logic Diagram 



-R ■ HIGH DOMINATES (RESETS ALL STAGES) 


^COUNTER ADVANCES ONE BINARY COUNT 
ON EACH NEGATIVE - GOING TRANSITION 
OF 0l (AND 00) 



04-010 
012, 013 


•ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 


DETAIL OF TYPICAL FUP-FLOP STAGE 
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CD4060BMS 


Typical Performance Curves 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 1. TYPICAL N-CHANNEL OUTPUT LOW SINK 
CURRENT CHARACTERISTICS 

DRAIN-TOSOURCE VOLTAGE (VDS) (V) 



-6 

-10 

-15 

-20 

-25 

-30 



FIGURE 2. MINIMUM N-CHANNEL OUTPUT LOW (SINK) 
CURRENT CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



ui 

cc 

oc 

3 


FIGURE 3. TYPICAL P-CHANNEL OUTPUT HIGH (SOURCE) 
CURRENT CHARACTERISTICS 


FIGURE 4. MINIMUM P-CHANNEL OUTPUT HIGH (SOURCE) 
CURRENT CHARACTERISTICS 



LOAD CAPACITANCE (CL) (pF) 

FIGURE 5. TYPICAL PROPAGATION DELAY TIME (ON TO 

QN+I) AS A FUNCTION OF LOAD CAPACITANCE 



LOAD CAPACITANCE (CL) (pF) 


FIGURE 6. TYPICAL PROPAGATION DELAY TIME (01 TO Q4 
OUTPUT) AS A FUNCTION OF LOAD 
CAPACITANCE 
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OUTPUT HIGH (SOURCE) 











CD4060BMS 


Typical Performance Curves (Continued) 


AMBIENT TEMPERATURE Ha) » 


SUPPLY VOLTAGE (VDD) x 5V ^ 










10V 

15V 





0 20 40 60 80 1 00 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


^ IF ambient temperature (Ta) - 4^25°C 


-SUPPLY VOLTAGE (VDD) = ISy 

I lOV^ 


? ^ CL » SOpF 

iiimiii CL = 15pF 

T I ^ I 

10 I I -1-mJ I .1 11 I -mi—I -III i I -L-iiJ 

2 4 68 2 4 68 2 4 68 . 2 4 68 . 2 4 68 . 
0.1 1 10 10 ^ 10 ® 10 ^ 

INPUT FREQUENCY (fel) (kHz) 

FIGURE 8. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF INPUT FREQUENCY 



NOTE; 

RS IS2RXTO10RX 
Ts2.2RXCX 


FIGURE 9. DYNAMIC POWER DISSIPATION TEST CIRCUIT 


FIGURE 10. TYPICAL RC CIRCUIT 
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CD4060BMS 


Test Circuits (Continued) 



RC = Broader frequency 
response 

RS = Current limiting 


FIGURE 11. TYPICAL CRYSTAL CIRCUIT 

Chip Dimensions and Pad Layout 



Dimension in parenthesis are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch). 

METALLIZATION; Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA -15.6kA, Silane 
BONO PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD4063BMS 


December 1992 


CMOS 4-Bit Magnitude Comparator 


Pinout 


(A < B) IN [2 
(A-B)IN [7 
(A>B)IN [T 
(A>B)0UT|T 
(A«B) OUt[6 
(A<B) OUT [7 


Features 

• High Voltage Type (20V Rating) 

• Expansion to 8,12,16... 4N Bits by Cascading Units 

• Medium Speed Operation 

- Compares TWo 4-Bit Words In 250ns (TVp.) at 10V 

• 100% Tested for Quiescent Current at 20V 

• Standardized Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^C 

• Noise Margin (Full Package Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard . , 

No. 13B, “Standard Specifications for Description of Functional Diagram 
‘B’ Series CMOS Devices’* 

Applications a 

• Servo Motor Controls 

• Process Controllers fA>B- 

CASCADING _ 

Description inputs 

|a<b — 

CD4063BMS is a 4-bit magnitude comparator designed for use 

in computer and iogic appiications that require the comparison of 4 

two 4-bit words. This logic circuit determines whether one 4-bit word b 

word (Binary or BCD) Is “less than”, “equal to”, or “greater than” a l_ 

second 4-bit word. 

The CD4063BMS has eight comparing Inputs (A3, B3, through 
AO, BO), three outputs (A < B, A = B, A > B) and three cascading 
inputs (A < B, A = B, A > B) that permit systems designers to 
expand the comparator function to 8,12,16... 4N bits. When a 
single CD4063BMS is used, the cascading Inputs are connected 
as follows: (A < B) = low, (A = B) = high, (A > B) = low. 

For words longer than 4 bits, CD4063BMS devices may be cas¬ 
caded by connecting the outputs of the less significant compara¬ 
tor to the corresponding cascading Inputs of the more significant 
comparator. Cascading inputs (A < B, A = B, and A > B) on the 
least significant comparator are connected to a low, a high, and a 
low level, respectively. 

The CD4063BMS is supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4T 
Frit Seal DIP HIE 
Ceramic Flatpack H6W 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ 


CD4063BMS 
TOP VIEW 
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Specifications CD4063BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.6V to +20V Thermal Resistance , 

(Voltage Referenced to VSS Terminals) Ceramic DIP Packa 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package , 


Ceramic DIP Package. 80°C/W 20C/W 

Flatpack Package. 20°C/W 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range....-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

Input Leakage Current 

IIL 

Input Leakage Current 

IIH 

Output Voltage 

VOL15 

Output Voltage 

VOH15 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

N Threshold Voltage 

VNTH 

P Threshold Voltage 

VPTH 

Functional 

F 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


MAX UNITS 



VIN = VDD or GND 


VDD = 5V,VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT= 1.5V 



VSS = OV, IDD = 10^lA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V. VIN = VDD or GND 


VDD = 18V. VIN = VDD or GND 


VDD = 3V. VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


1. All voltages referenced to device GND. 100% testing being implemented 

2. Go/No Go test with limit applied to inputs 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 14.95 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


1,2,3 +25°C,+125°C,-55°C 


1,2, 3 +25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


1,2,3 +25°C,+125°C,-55°C 


3. For accuracy, voltage is measured differentially to VDD. Limit 
is 0.050V max. 


VOH> VOL< 
VDD/2 VDD/2 
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LOGIC 



















































































































































































Specifications CD4063BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL 


(NOTE 1,2) 

CONDITIONS 


Propagation Delay Com- TPHL VDD = 5V, VIN = VDD or GND 
parator Input to Output TPLH 


Propagation-Delay TPHL VDD = 5V, VIN = VDD or GND 

Cascade Input to Output TPLH 


Transition Time 


TTHL VDD = 5V, VIN = VDD or GND 


GROUP A 

SUBGROUPS TEMPERATURE 


+25°C 


10,11 +125°C.-550C 


+25°C 


10,11 +125°C,-55°C 


+25°C 


LIMITS 




10,11 +125°C,-55®C 



NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K; input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 

VDD = 15V, VIN = VDD or GND 


NOTES TEMPERATURE 


-55°C,+25°C 


+125®C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


LIMITS 


MIN MAX 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 



IOL5 VDD = 5V, VOUT = 0.4V 
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Specifications CD4063BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < 
IV 

1,2 

+25“C, +125°C, 
-55°C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < 
IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- 

■ 

Propagation Delay 
Comparator Input to Output 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


500 

ns 

VDD = 15V 

1,2,3 

+25°C 


350 

ns 

Propagation Delay 
Cascade Input to Output 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 


400 

ns 

VDD = 15V 

1,2,3 

+25°C 


280 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Input Capacitance 

CIN 


1,2 

+25°C 



PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized on 
initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K; input TR, TF < 20ns 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







UMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVNTH 

VDD = 10V, ISS=-10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVPTH 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

■ 

±1 

■ 

Functional 

mm 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

B 



VDD = 3V, VIN = VDD or GND 



B 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V (Worst Case) 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. VDD = 5V, CL = 50pF, RL = 200K; input TR, TF = 20ns 

3. See Table 2 for +25°C limit. 

4. Read and record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25^C 


PARAMETER 

SYMBOL 

DELTA UMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 
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TABLE 6. APPUCABLE SUBGROUPS 
METHOD 

100%5004 
100%5004 
100%5004 
100% 5004 
100%5004 
100%5004 
100%5004 
Sample 5005 
Sample 5005 
Sample 5005 
Sample 5005 

NOTE: 5% parametric, 3% functional; cumulative for static 1 and 2. 

TABLE 7. TOTAL DOSE IRRADIATION 


TABLE 8. BURN'IN AND IRRADIATION TEST CONNECTIONS 

I I I OSCILLATOR 

OPEN GROUND 

5-7 1,2,4,8-15 

5-7 3,8 

1,2,4,8,10,11, 

_ 13 

5-7 3,8 

NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ±5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 



BO B1 B2 B3 B4 B5 B6 B7 B8 B9 B10B11 

tP TOTAL «tP (COMPARE INPUTS) + 2 x IP (CASCADE INPUTS), AT VDD = 10V 
(3 STAGES) 


- 250 (2 X 200) 8 650ns (TYP.) 

FIGURE 1. TYPICAL SPEED CHARACTERISTICS OF A 12-BIT COMPARATOR 



FUNCTION 

Static Burn-In 1 
Note 1 

Static Burn-In 2 
Notel 

Dynamic Bum- 
In Note 1 

Irradiation 
Note 2 




1 TEST 

CONFORMANCE GROUPS 

METHOD 

PRE-IRRAD 

POST-IRRAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 


READ AND RECORD 
PRE-IRRAD POST-IRRAD 
1,9, Deltas Table 4 


Group B Subgroup B-5 
Subgroup B-6 

Group D 


CONFORMANCE GROUP 

Initial Test (Pre Bum-In) 

Interim Test 1 (Post Burn-In) 
Interim Test 2 (Post Burn-In) 
PDA (Note 1) 

Interim Test 3 (Post Burn-In) 
PDA (Notel) 

Final Test 
Group A 


GROUP A SUBGROUPS 



1,7,9, Deltas 


1,7,9 


1,7, 9, Deltas 


2,3, 8A, 8B, 10,11 


1,2,3, 7,8A, 8B, 9, 10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas 


1,7,9 


1,2,3, 8A, 86,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2 3 
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CD4063BMS 


Logic Diagram 



TRUTH TABLE 


INPUTS 

OUTPUTS 

COMPARING 1 

CASCADING 

A3, B3 

A2, B2 

A1,B1 

AO, BO 

A<B 

ffi 

li 

< 

A>B 

A<B 

CO 

II 

< 

A>B 

A3>B3 

X 

X 

X 

MM 

X 

MM 

■9 

0 

99 

A3 = B3 

A2>B2 

X 

X 


X 

^9 

99 

0 

99 

A3 = B3 

A2 = B2 

A1 >B1 

X 

MM 

X 


0 

0 

1 

A3 = B3 

A2 = B2 

A1 =B1 

A0>B0 

WM 

X 

■1 

0 

0 

1 

A3 = B3 

A2 = B2 

A1 =B1 

A0 = B0 

0 

0 

1 

0 

0 

1 

A3 = B3 

A2 = B2 

A1 =B1 

A0 = B0 

0 

1 

0 

0 

1 

0 

A3 = B3 

A2 = B2 

A1 =B1 

A0 = B0 

1 

0 

0 

1 

0 

0 

A3 = B3 

A2 = B2 

A1 =B1 

A0<B0 

MM 

■9 

■9 

^9 

0 

0 

A3 = B3 

A2 = B2 

A1 <B1 

X 





0 

0 

A3 = B3 

A2<B2 

X 

X 

^9 

^9 


^9^9 

0 

0 

A3<B3 

X 

X 

X 

^9 

m 

■9 

99 

0 

0 


X =: Don’t Care Logic 1 = High Level Logic 0 = Low Level 
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CD4063BMS 


Typical Performance Characteristics (Continued) 



LOAD CAPACITANCE (CL) (pF) 

FIGURE 9. TYPICAL TRANSITION TIME VS LOAD CAPACITANCE 




Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLIZATION: Thickness: 1 1 kA - 1 4kA, AL 
PASSIVATION: 10.4kA -15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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Features 

• For Transmission or Multiplexing of Analog or Digital 
Signals 

• High Voltage Types (20V Rating) 

• 15V Digital or ±7.5V Peak-to-Peak Switching 

• 1250 Typical On-State Resistance for 15V Operation 

• Switch On-State Resistance Matched to Within 50 
Over 15V Signai input Range 

• On-State Resistance Rat Over Fuii Peak-to-Peak Sig¬ 
nal Range 

• High On/Off Output Voltage Ratio 

- SOdBTVp. at RS = 10kHz, RLsIkO 

• High Degree of Linearity: <0.5% Distortion Typ. at 
FIS = 1kHz, VIS s 5Vp-p, VDD - VSS ^ 10V, RL s lOkO 

• Extremely Low Off-State Switch Leakage Resulting in 
Very Low Offset Current and High Effective Off-State 
Resistance: lOpA Typ. at VDD - VSS = 10V, Ta = -1-25^0 

• Extremely High Control Input Impedance (Control Cir¬ 
cuit Isolated from Signal Circuit): lO'^^O Typ. 

• Low Crosstalk Between Switches: -50dB Typ. at RS s 
8MHz, RL=1kO 

• Matched Control Input to Signal Output 
Capacitance: Reduces Output Signal Transients 

• Frequency Response, Switch on = 40MHz (Typ.) 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Meets Ail Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
“B" Series CMOS Devices'* 

Applications 

• Analog Signal Switching/Multiplexing 

- Signal Gating - Modulator 

- Squelch Control - Demodulator 

- Chopper - Commutating Switch 

« Digitai Signal Switching/Multiplexing 

• Transmission Gate Logic Implementation 

• Analog to Digital & Digital to Analog Conversion 

• Digital Control of Frequency, Impedance, Phase, and 
Analog Signal Gain 


CD4066BMS 


CMOS Quad Bilateral Switch 


Description 

CD4066BMS is a quad bilateral switch intended for the 
transmission or multiplexing of analog or digital signals. It is 
pin for pin compatible with CD4016B. but exhibits a much 
lower on state resistance. In addition, the on-state resistance 
is relatively constant over the full input signal range. 

The CD4066BMS consists of four independent bilateral 
switches. A single control signal is required per switch. Both 
the p and the n device in a given switch are biased on or off 
simultaneously by the control signal. As shown in Figure 1, 
the well of the n channel device on each switch is either tied 
to the input when the switch is on or to VSS when the switch 
is off. This configuration eliminates the variation of the switch 
transistor threshold voltage with input signal, and thus keeps 
the on-state resistance low over the full operating signal 
range. 

The advantages over single channel switches include peak 
input signal voltage swings equal to the full supply voltage, 
and more constant on-state impedance over the input signal 
range. For sample and hold applications, however, the 
CD4016B is recommended. 

The CD4066BMS is supplied in these 14-lead outline pack¬ 
ages: 

Braze Seal DIP H4Q 
Frit Seal DIP H1B 
Ceramic Flatpack H3W 


Pinout 


CD4066BMS 
TOP VIEW 


IN/OUT A [T 


iilvoD 

OUT/IN A [2 


is] CONT A 

OUT/IN B [I 


12] CONT D 

IN/OUT B [T 


iT| IN/OUT D 

CONT B [? 


OUT/IN D 

CONT C [b 


9] OUT/IN C 

vss[2 


i] IN/OUT C 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 

Copyright © Harris Corporation 1992 _ ___ 
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Specifications CD4066Bil/iS 


Absolute Maximum Ratings 


Reliability information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80°C/W 

Flatpack Package. 70°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to -»-125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package Type D, F, K).. 500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Input/Output Leakage 
Current (Switch OFF) 






CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VC = VDD or GND 


VC = VDD or GND 


VC = OV, VIS = 18V, VDD = 20 
VOS = OV, VIS = OV, 

VOS = 18V 


GROUP A 
SUBGROUPS 



On Resistance 


On Resistance 


On Resistance 


Functional 
(Note 3) 


Switch Threshold 
RL=100kto VDD 


N Threshold Voltage 


P Threshold Voltage 


RON10 VDD = 10V 


RON15 



I VC = VDD, RL = 10kW I VDD = 5V 
j returned to VDD - 
'VSS/2 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


SWTRRH5 VDD = 5V, VC = 1.5V, VIS = GND 


SVVTHRH15 VDD = 15V, VC = 2V, VIS = GND 


VNTH VDD = 10V, ISS = -1 OpA 


VPTH VSS = 0V,IDD = 10pA 



+25°C,+125°C,-55°C 4.1 


+25°C,+125°C,-55°C 14.1 
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Specifications CD4066BMS 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

1 LIMITS 1 

UNITS 

MIN 

MAX 

Control Input Low 
Voltage (Note 2) 

NISI < lOpa, VIS = VSS, 
VOS = VDD and 

VIS = VDD,VOS = VSS 

VILC5 

VDD = 5V 

1,2,3 

+25°C,+125°C,-55°C 

- 

1 

V 

VILC15 

VDD = 15V 

1.2,3 

+25°C, +125°C, -55°C 

■ 

2 

V 

Control Input High 
Voltage 

(Note 2, Figure 2) 

VIS = VSS and VIS = 
VDD 

VIHC 

VDD = 5V, NISI = .51mA, 4.6V < 
VOS < 0.4V 

1 

+25°C 

3.5 

“ 

V 

VDD = 5V, IIISI = .36mA, 4.6V < 
VOS < 0.4V 

2 

+125°C 

3.5 

- 

V 

VDD = 5V, IIISI = .64mA, 4.6V < 
VOS < 0.4V 

3 

-55°C 

3.5 

- 

V 

VIHC 

VDD = 15V, IIISI = 3.4mA, 13.5V < 
VOS <1.5V 

1 

+25°C 

11 

- 

V 

VDD = 15V, IIISI = 2.4mA, 13.5V < 
VOS < 1.5V 

2 

+125°C 

11 

- 

V 


3 

-55°C 

11 

- 

V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. VDD = 2.8V/3.0V, RL = 100K to VDD 
Implemented. VDD = 20V/18V, RL = 10K to VDD 

2. Go/No Go test with limits applied to inputs. 


TABLE 2. AC ELECTRICAL PERFORMANCEiCHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Signal Input to Signal 
Output 

TPLH 

TPHL 

VC = VDD = 5V, VSS = GND 
(Notes 2, 3) 

9 

+25°C 

- 

40 

ns 

10,11 

+125°C, -55°C 


54 

ns 

Propagation Delay 
Turn-On, Turn-Off 

TPHZ/ZH 

TPLZ/ZL 

VIS = VDD = 5V (Notes 1,2) 

9 

+25°C 


70 

ns 

10,11 

+125°C, -55°C 

- 

95 

ns 


NOTES: 

1. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. . 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

0.25 

pA 





-h125°C 

- 

7.5 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

0.5 

pA 





-i-125°C 

- 

15 

pA 



VDD = 15V, VIN = VDD or GND 

1.2 

-55°C, +25°C 

- 

0.5 

pA 





-»-125°C 

- 

30 

pA 

























































































































Specifications CD4066BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

UMITS 

UNITS 

MIN 

MAX 

Control Input Low 

Voltage 

IIISI<10pa, VIS = VSS, 
VOS=:VDDand 

VIS = VDD,VOS = VSS 

VILC10 

VDD = 10V 

1,2 

+25°C. +125°C, 
-SS'C 

■ 

2 

■ 

Control Input High 

Voltage (See Figure 2) 

VIHC10 

VDD = 10V, VIS = VDD or GND 

2 

+25°C, +125°C, 
-55°C 

■ 

- 

■ 

Propagation Delay 

Signal Input to 

Signal Output 

TPLH 

TPHL 

VDD = 10V 

1,2,3 

+25®C 


20 

ns 

VDD = 15V 

1,2,3 

+25°C 


15 

ns 

Propagation Delay 
Turn-On, Turn-Off 

TPHZ/ZH 

TPLZ/ZL 

VDD = 10V 

1,2,3 

+25°C 


40 

ns 

VDD = 15V 

1,2,3 

+25°C 


30 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 


MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

\iA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25®C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = 0V, IDD = 10pA 

1,4 

+25°C 


2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V, IDD=10pA 

1,4 

+25°C 

■ 

±1 

■ 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2,3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN>IN AND UFE TEST DELTA PARAMETERS +25^0 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - SSI 

IDD 

±0.1pA 

ON Resistance 

RONDEL10 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Bum-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A, RONDEL10 

































































































































Specifications CD4066BMS 


CONFORMANCE GROUP 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 



TABLE 6. APPLICABLE SUBGROUPS (Continued) 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


1.7.9 


1.7,9 


1,7,9, Deltas 


1.7,9 


1,7,9, Deltas 


2,3,8A,8B, 10,11 


1,2,3,7,8A,8B,9,10,11 


1,2,3,7.8A. 8B. 9.10.11. Deltas 


1.7,9 


1,2,3,8A,8B,9 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


READ AND RECORD 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 



Subgroups 1,23 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



StatIcBurn-ln 1 (Note 1) 2,3,9,10 I 1,4-8,11-13 


Static Bum-In 2 (Note 1) 2, 3,9,10 


Dynamic Burn-In (Note 1) 


Irradiation (Note 2) 


2,3,9,10 


1; Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 


Functionai Diagram 




Positive Logic: Switch ON VC = “1” 
Switch OFF VC = “(r 
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CD4066BMS 


Schematic 



CONTROL 
VC h 


SIGNAL LEVEL RANGE: 
VSS^VIS^VDD 


NORMAL OPERATION CONTROL 
UNE BIASING: 

SWITCH ON, VC “I” ■ VDD 
SWITCH OFF. VC “O” « VSS 


' ALL CONTROL INPUTS ARE 
PROTECTED BY THE CMOS 
PROTECTION NETWORK 


NOTE: 

All ‘P” Substrates 
Connected to VDD 



FIGURE 1. SCHEMATIC DIAGRAM OF 1 OF 4 IDENTICAL SWITCHES AND ITS ASSOCIATED CONTROL CIRCUITRY 


KEITHLY160 DIGITAL 
MULTIMETER 


CD4066BMS 
1 OF 4 SWITCHES 



HP 

MOSELEY 

7030A 


FIGURE 2. DETERMINATION OF RON AS A TEST CONDITION FIGURE 3. CHANNEL ON-STATE RESISTANCE MEASURE- 

FOR CONTROL INPUT HIGH VOLTAGE (VIHC) MENT CIRCUIT 

SPECIFICATION 


aos 

-. \[ .^ MEASURED ON BOONTON 

5 VC = -5V VDDa+5Y • CAPACITANCE BRIDGE 

! 0—1 ? I MODEL 75A (1MHz) 

5 _|_I 5 TEST FIXTURE CAPACITANCE 


ALL UNUSED TERMINALS 
ARE CONNECTED TO VSS 



1 NULLED OUT 

1 1 

CD4066BMS 

1 OF 4 SWITCHES 

-—^ VIS aVDDI 

CD4066BMS 

—__—1 

1 n 

1 OF 4 SWITCHES 


FIGURE 4. CAPACITANCE TEST CIRCUIT 


FIGURE 5. OFF SWITCH INPUT OR OUTPUT LEAKAGE 


ALL UNUSED INPUTS 
ARE CONNECTED TO VSS 


CD4066BMS 
1 OF 4 SWITCHES 


+iov_/-^s^ VC 
tr s tf s 20n8 

VIS I 


CD4066BMS 
1 OF 4 SWITCHES 


ALL UNUSED TERMINALS 
ARE CONNECTED TO VSS 

VOS 


VDD —^ VSS < 

tr = tf = 20n8 


FIGURE 6. PROPAGATION DELAY TIME SIGNAL INPUT (VIS) FIGURE 7. CROSSTALK CONTROL INPUT TO SIGNAL OUTPUT 
TO SIGNAL OUTPUT (VOS) 
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CD4066BMS 


-J U- 

^ RATE 

•y—V y—\ 


VOS 

20 ns “*■ 


lJ^ 20 ns 


r-\ VC«VDD 
VDD >— 0—1 

tr s tf s 20n8 I 


ALL UNUSED INPUTS 

T ALLUNUSEDTERMINALS VDDylOV ARE CONNECTED TO VSS 

I ARE CONNECTED TO VSS trMtf«20ns | 


1 OF 4 SWITCHES 


II s ICUIIV I I . 

» ■ — ■ ». VOS a V 2 VOS 

VIS»4.10V CD4066BMS ^ ^IkHz 
1 OF 4 SWITCHES T I 


FIGURE 8. PROPAGATION DELAY TPLH, TPHL CONTROL FIGURE 9. MAXIMUM ALLOWABLE CONTROL INPUT REPETF 

SIGNAL OUTPUT. DELAY IS MEASURED AT VOS TION RATE 

LEVEL OF +10% FROM GROUND (TURN ON) OR 
ON-STATE OUTPUT LEVEL (TURN OFF). 


ClOM2W3W7>C9Xli 


KjjHpE J1 J2 J3 J4 J5l 


<T)-L21Q2 


CioM2M3><7MoKii 


V3r\PE J1 J2 J3 J4 Jsl 


V 4 CD4066B 


fjyJSia 


V 3 CD4049B 


V, CD4049B 


<!i} m u) (3) 


"LrLTLTLr 


Ci^COC^Cit) 


SIGNALS 

OUTPUTS 


SIGNALS 

INPUTS_CHANNEL 1 


^CD4066Bl-^ 


M/sCD4049B 


PACKAGE COUNT 
2-CD4001B 

1 -CD4049B 
3-CD4066BMS 

2 - CD4018B 


MAX. ALLOWABLE . 
SIGNAL LEVEL 


V 4 CD4066B CD4066B 


CHAN. 1 CHAN. 2 CHAN. 3 CHAN. 4 


-30% (VDD-VSS) 
I VSS 




FIGURE 10. 4 CHANNEL PAM MULTIPLEX SYSTEM DIAGRAM 
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CD4066BMS 


ANALOG INPUTS (±5V) 


■llg 


DIGITAL 
L- CONTRC 



CONTROL 

INPUTS 


VSSbOV ♦ * 

VEE--6V ANALOG OUTPUTS (±5V) VSS--5V 

FIGURE 11. BIDIRECTIONAL SIGNAL TRANSMISSION VIA DIGITAL CONTROL LOGIC 


Typical Performance Characteristics 


SUPPLY VOLTAGE 

*5 
o 
_o 

< 

m 

m 

laSV 

1 

M 


i 

r AMBIENT TEMPERATURE 

L (Ta) a +125®C 


-4-3-2-101234 
INPUT SIGNAL VOLTAGE (VIS) (V) 

FIGURE 12. TYPICAL ON-STATE RESISTANCE V8 INPUT 
SIGNAL VOLTAGE (ALL TYPES) 


-10.0 -7.5 -5.0 -2.5 0 2.5 5.0 7.5 10.0 

INPUT SIGNAL VOLTAGE (VIS) (V) 

FIGURE 13. TYPICAL ON-STATE vs INPUT SIGNAL VOLTAGE 
(ALL TYPES). 


^ AMBIENT TEMPERATURE 
(Ta) = +25®C 

O 600 ' I-1-1-1— 


-10.0 -7.5 -5.0 -Z5 0 2.5 5.0 7.5 10.0 

INPUT SIGNAL VOLTAGE (VIS) (V) 

FIGURE 14. TYPICAL ON-STATE RESISTANCE vs INPUT 
SIGNAL VOLTAGE (ALL TYPES) 


o 0 

-10.0 -7.5 -5.0 -2.5 0 2.5 5.0 7.5 10.0 

INPUT SIGNAL VOLTAGE (VIS) (V) 

FIGURE 15. ON-STATE RESISTANCE vs INPUT SIGNAL 
VOLTAGE (ALL TYPES) 
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CD4066BMS 




Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 
Grid graduations are in mils (lO*® inch). 


Special Considerations 

In applications that employ separate power sources to drive 
VDD and the signal inputs, the VDD current capability 
should exceed VDD/RL (RL = effective external load of the 
four CD4066B bilateral switches). This provision avoids any 
permanent current flow or clamp action on the VDD supply 
when power is applied or removed from the CD4066B. 

In certain applications, the external load-resistor current may 
include both VDD and signal line components. To avoid 
drawing VDD current when switch current flows into termi¬ 
nals 1, 4, 8 or 11 the voltage drop across the bidirectional 
switch must not exceed 0.8 volts (calculated from RON val¬ 
ues shown). 


No VDD current will flow through RL if the switch current 
flows into terminals 2,3, 9, or 10. 

METALLIZATION: Thickness: 11 kA -14kA, AL. 
PASSIVATION: 10.4kA-15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 Inches MIN 
DIE THICKNESS: 0.01 98 inches - 0.021 8 inches 































SEMICONDUCTOR 


December 1992 


CD4067BMS 

CD4097BMS 

CMOS Analog 
Multiplexers/Demultiplexers 


Features 

• High Voltage Types (20V Rating) 

• CD4067BMS Single 16 Channel Multiplexer/Deniultiplexer 

• CD4097BMS Differential 8 Channel Multiplexer/Denuiltl- 
plexer 

• Low ON Resistance: 125Q (typ) Over 15Vp-p Signal 
Input Range for VDD - VSS = 15V 

• High OFF Resistance: Channel Leakage of ±1 OpA (typ) 
at VDD - VSS = 18V 

• Matched Switch Characteristics: RON = SCI (typ) for 
VDD-VSS = 15V 

• Very Low Quiescent Power Dissipation Under All Digi¬ 
tal Control Input and Supply Conditions: 0.2)xW (typ) 
at VDD - VSS = 10V 

• Binary Address Decoding on Chip 

• 5V, 10V and 15V Parametric Ratings 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1|iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and •l•25°C 

• Standardized Symmetrical Output Characteristics 

Applications 

• Analog and Digital Multiplexing and Demultiplexing 

• A/D and D/A Conversion 

• Signal Gating 

• When these devices are used as demultiplexers the “CHANNEL 
IN/OUT terminals are the outputs and the “COMMON OUT/IN“ ter¬ 
minals are the inputs. 

Description 

CD4067BMS and CD4097BMS CMOS analog multiplexers/ 
demultiplexers* are digitally cxxitrolled analog switches having 
low ON Impedance, low OFF leakage current, and internal 
address decoding. In additbn, the ON resistance is relatively 
constant over the full input-signal range. 

The CD4067BMS is a 16 channel multiplexer with four binary 
control inputs. A, B, C, D and an inhibit input, arranged so that 
any combination of the inputs selects one switch. 

The CD4097BMS is a differential 8 channel multiplexer having 
three binary control Inputs A, B, C and an Inhibit Input. The Inputs 
permit selection of one of eight pairs of switches. A logic “1” 
present at the inhibit input turns all channels off. 

The CD4067BMS and CD4097BMS are supplied in these 24 
lead outline packages: 

Braze Seal DIP *H4V tH6M 

Frit Seal DIP *H1Z tHFN 

Ceramic Flatpack *H4P tH4P 

*CD4067B Only tCD4097B 


Pinout 


CD4067BMS 
TOP VIEW 


COMMON OUT/IN 



CO4097BMS 
TOP VIEW 


COMMON X 
OUT/IN 


CHANNELX < 
IN/OUT 



YCHANNEL 
IN/OUT 


^COMMON Y 
fc=J OUT/IN 


YCHANNEL 
IN/OUT 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
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Specifications CD4067BMS, CD4097BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance 

(Voltage Referenced to VSS Terminals) Ceramic DIP and I 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package 


lermal Resistance. Gja Gjc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range...-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).. +265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature...+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


ON-State Resistance 
RL = 10K Returned to 
VDD - VSS/2 


SYMBOL 


IDD 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


GROUP A 
SUBGROUPS 


N Threshold Voltage 

VNTH 

P Threshold Voltage 

VPTH 

Functional (Note 4) 

F 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 



VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 
VDD = 20V, VIN = VDD or GND 
VDD = 18V, VIN = VDD or GND 
VDD = 3V, VIN = VDD or GND 


VDD = 5V = VIS Thru IK 
VEE = VSS 
RL=1KtoVSS 
IISSI < 2pA on all 
OFF Channels 


VDD=15V = VISThru1K 
VEE = VSS 
RL=1KtoVSS 
IISSI < 2pA on all 
OFF Channels 



TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55'‘C 


+25°C 


+125°C 


-55‘‘C 


+25°C 


+125°C 


-55°C 


+25°C 


+125®C 


-55°C 


+25°C 


+125°C 


-55®C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125®C,-55°C 3.5 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


LIMITS 


MIN 


VOH> VOL< 
VDD/2 VDD/2 



7-976 






















































































































































Specifications CD4067BMS, CD4097BMS 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

1 LIMITS 1 

UNITS 

MIN 

MAX 

OFF Channel Leakage 
Any Channel OFF or All 
Channels OFF 
(Common OUT/IN) 

lOZL 

VOUT = OV 

VDD = 20V 

1 

+25°C 

-0.1 

- 

pA 

2 

+125°C 

-1.0 

- 

pA 

VDD = 18V 

3 

-55°C 

-0.1 

- 

pA 

lOZH 

VOUT = VDD 

VDD = 20V 

1 

+25°C 

- 

0.1 

pA 

2 

+125°C 

- 

1.0 

pA 

VDD = 18V 

3 

-55°C 

- 

0.1 

pA 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 4. VDD = 2.8/3.0V, RL = 200K 

VDD = 20V/18V, RL = 10K - 25K 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 
(Signal In to Output) 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 
(Notes 1,2) 

9 

+25°C 

- 

60 

ns 

10,11 

+125°C. -55°C 

- 

81 

ns 

Propagation Delay 
Address or Inhibit to 

Signal Out. 

(Channel Turning On) 

TPZH 

TPZL 

VDD = 5V. VIN = VDD or GND 
(Notes 2, 3) 

9 

+25°C 

- 

650 

ns 

10, 11 

+125°C, -55°C 

■ 

878 

ns 


NOTES: 

1. CL = 50pF, RL = 200K. Input TR, TF < 20ns, 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 

3. CL = 50pF, RL = 10K, Input TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


5 

pA 

+125°C 


150 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 

+125°C 


300 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 

+125°C 


600 

pA 

Input Voltage Low 

VIL 

VDD = VIS = 10V 

VEE = VSS 

RL= IKto VSS 

IIS < 2pA 

ON OFF Channel 

1,2 

+25°C, +125°C, 
-55°C 

■ 

3 

■ 

Input Voltage High 

VIH 

1,2 

+25°C, +125°C, 
-55°C 

+7 

■ 

V 

Propagation Delay 
Address or Inhibit to 

Signal Out. 

(Channel Turning On) 

TPZH 

TPZL 

VDD = 10V 

1,2,4 

+25°C 

* 

270 

ns 

VDD = 15V 

1,2,4 

+25°C 

■ 

190 

ns 

Propagation Delay 

Signal In to Output 

TPHL 

TPLH 

VDD = 10V 

VIS = VDD or 
GND 

1,2,3 

+25°C 

- 

30 

ns 

VDD = 15V 

1,2,3 

+25°C 

_1 

- 

20 

ns 




















































































































































Specifications CD4067BMS, CD4097BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


CONDITIONS 


TPHZ |VDD = 5V 
TPLZ 


VDD = 10V 


VDD = 15V 


Any Address or Inhibit 



TEMPERATURE 


+25°C 


+25°C 


+25®C 


+25°C 



PARAMETER 


Propagation Delay 
Address or Inhibit to 
Signal Out 

(Channel Turning Off) 


Input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF, RL = 10K, Input TR, TF < 20ns. 

5. CL = 50pF, RL = 3000, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10pA 


VDD = 10V, ISS = -10pA 


VSS = 0V,IDD=10pA 


VSS = 0V,IDD=10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES: 1, All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER 


DELTA LIMIT 


Supply Current - MSI-2 

IDD 

±1.0pA 

ON Resistance 

RONDEL10 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 

CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

Initial Test (Pre Burn-In) 

100% 5004 

1.7,9 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

Interim Test 2 (Post Burn-In) 

100% 5004 

1,7,9 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 

Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

PDA (Notel) 

100% 5004 

1,7,9, Deltas 



READ AND RECORD 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 



7-978 



































































































































CONFORMANCE GROUP 


Final Test 


Group A 


Group B Subgroup B-5 

Subgroup B-6 


Specifications CD4067BMS, CD4097BMS 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD 


100% 5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


READ AND RECORD 


GROUP A SUBGROUPS 


2, 3, 8A, 8B, 10, 11 


1,2,3, 7,8A, 8B, 9,10,11 


1,2, 3,7, 8A, 8B, 9,10,11, Deltas Subgroups 1,2, 3, 9,10,11 


1.7,9 


1,2,3,8A, 8B,9 


Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


READ AND RECORD 


PRE-IRRAD 


1.9 


POST-IRRAD 


Table 4 




OSCILLATOR 



FUNCTION 


PART NUMBER CD4067BMS 


Static Burn-In 1 Note 1 


Static Burn-In 2 Note 1 


Dynamic Burn-In Note 1 


irradiation Note 2 


PART NUMBER CD4097BMS 


Static Burn-In 1 Note 1 


Static Burn-In 2 Note 1 


Dynamic Bum-In Note 1 


Irradiation Note 2 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 

3. Pin 10 is at 14kHz, Pin 11 is at 7kHz, Pin 13 is at 1.7kHz, Pin 14 is at 3.5kHz 

4. Pin 10 is at 14kHz, Pin 11 Is at 7kHz, Pin 14 is at 3.5kHZ 


7-979 
























































































CD4067BMS, CD4097BMS 


Functional Diagram 


1 of 8 DECODERS 


1 of 16 DECODERS 


IN/OUT : 

150 —=- 

VDDs24 VSSb12 


CD4067 TRUTH TABLE 


CD4097 TRUTH TABLE 



. TURN-ON 
TIME 


TURN-OFF TIME 


FIGURE 1. WAVEFORM CHANNEL BEING TURNED ON, OFF 


i TURN-OFF TIME 


10 % 

^ _TURN-ON 

TIME tPZH 


FIGURE 2. PROPAGATION DELAY WAVEFORM, CHANNEL 
BEING TURNED OFF, ON 
























































































CD4067BMS, CD4097BMS 



FIGURES. CD4067BMS LOGIC DIAGRAM 















CD4067BMS, CD4097BMS 
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CD4067BMS, CD4097BMS 


Typical Performance Characteristics 



INPUT SIGNAL VOLTAGE (VIS) (V) 


FIGURE 5. TYPICAL ON RESISTANCE VS INPUT SIGNAL 
VOLTAGE (ALL TYPES) 



INPUT SIGNAL VOLTAGE (VIS) (V) 


FIGURE 7. TYPICAL ON RESISTANCE V8 INPUT SIGNAL 
VOLTAGE (ALL TYPES) 
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CD4067BMS, CD4097BMS 


Chip Dimensions and Pad Layouts 



CD4067BMSH CD4097BMSH 

Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 


Special Considerations 

In applications where separate power sources are used to 
drive VDD and the signal inputs, the VDD current capability 
should exceed VDD/RL (RL = effective external load). This 
provision avoids permanent current flow or clamp action on 
the VDD supply when power Is applied or removed from the 
CD4067BMS or CD4097BMS. 

When switching from one address to another, some of the 
ON periods of the channels of the multiplexers will overlap 
momentarily, which may be objectionable in certain applica¬ 
tions. Also when a channel is turned on or off by an address 
Input, there is a momentary conductive path from the chan¬ 
nel to VSS, which will dump some charge from any capacitor 
connected to the Input or output of the channel. The inhibit 
Input turning on a channel will similarly dump some charge 
to VSS. 

The amount of charge dumped is mostly a function of the 
signal level above VSS. Typically, at VDD - VSS = 10V, a 
lOOpF capacitor connected to the input or output of the 


channel will lose 3 to 4% of its voltage at the moment the 
channel turns on or off. This loss of voltage is essentially 
independent of the address or inhibit signal transition time, if 
the transition time is less than 1 - 2ps. When the inhibit sig¬ 
nal turns a channel off, there is no charge dumping to VSS. 
Rather, there Is a slight rise in the channel voltage level 
(65mV typ.) due to capacitive coupling from inhibit input to 
channel Input or output. Address Inputs also couple some 
voltage steps onto the channel signal levels. 

In certain applications, the external load resistor current may 
Include both VDD and signal-line components. To avoid 
drawing VDD current when switch current flows into the 
transmission gate inputs, the voltage drop across the bidi¬ 
rectional switch must not exceed 0.8 volt (calculated from 
RON values shown in ELECTRICAL CHARACTERISTICS 
CHART - Table 1). no VDD current will flow through RL If the 
switch current flows into terminal 1 on the CD4067BMS, ter¬ 
minals 1 and 17 on the CD4097BMS. 

METALLIZATION: Thickness: 1 1 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA - 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches -0.0218 inches 
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CMOS 8 Input NAND/AND Gate 


Features 

• High Voltage Type (20V Rating) 

• Medium Speed Operation 

- TPHL,TPLH=:75ns(Typ.)at VDD = 10V 

• Buffered Inputs and Outputs 

• SV, 10V and 15V Parametric Ratings 

« Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1|iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +2S°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Description 

CD4068BMS NAND/AND gate provides the system designer 
with direct implementation of the positive logic 8 Input NAND and 
AND functions and supplements the existing family of CMOS 
gates. 

The CD4068BMS is supplied in these 14 lead outline packages: 
Braze Seal DIP H4H 
Frit Seal DIP H1B 
Ceramic Flatpack H3W 


Pinout 


CD4068BMS 
TOP VIEW 


sABCDEF-GH 



.ABCDEFGH 


NCsNO CONNECTION 


Functional Diagram 


_I JaABCDEF-GH 

— J KaA B C D E F-G H 

VDD a 14 
VSSaT 

6,8 » NO CONNECTION 



CAUTION; These devices are sensitive to eiectrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r ooc 
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Specifications CD4068BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 0ja 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Ratpack Package... 70°C/W 

DC Input Current, Any One Input. ...± 10mA Maximum Package Power Dissipation (PD) at +125®C 


Operating Temperature Range....-55®C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For TA = -55°C to +100®C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).. +265°C Device Dissipation per Output Transistor.lOOmW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA s Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


input Leakage Current 


CONDITIONS (NOTE1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUPA 
SUBGROUPS 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT= 1.5V 




IOH10 VDD = 10V, VOUT = 9.5V 


OutputCurrent (Source) IOH15 VDD = 15V, VOUT = 13.5V 


N Threshold Voltage 


P Threshold Voltage 



VNTH VDD=10V,ISS = -10pA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.6V 



Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go^lo Go test with limits applied to Inputs. 
















































































































































































Specifications CD4068BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTES 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

300 

ns 

10,11 

+125°C, -55°C 

- 

405 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

■ 

200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

1 LIMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


0.25 

\lA 

+125°C 


IQH 

tiA 

VDD = 10V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


0.5 


+125°C 


15 

pA 

VDD = 15V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


0.5 

pA 

+125°C 


30 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55®C 


50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25®C, +125®C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

■ 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

■ 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 


mA 

-55”C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 


mA 

-55®C 

1.6 


mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1.2 

+125®C 

mm 


mA 

-55®C 

mm 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 

-55“C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V.VOUT = 2.5V 

1.2 

+125°C 

- 

-1.15 

mA 

i 

-55°C 

- 

-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125®C 

- 

-0.9 

mA 

-SSOC 

- 

-2.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1,2 

+125°C 

- 

mm 

mA 

-55°C 

- 

mm 

mA 





























































































































































Specifications CD4068BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < 
1V 

1,2 

+25°C, +125°C, 
-55°C 

■ 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < 
IV 

1,2 

+25°C, +125°C, 
-55°C 

■ 

- 

■ 

Propagation Delay 

TPHL 

TPLH 

VDD = 10V 

1.2,3 

+25°C 

- 

150 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

110 

ns 

Transition Time 

TTHL 

VDD = 10V 

1.2.3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2.3 

+25°C 

- 

80 

ns 

Input Capacitance 

CIN 

Any Input 

1.2 

+25°C 

- 


PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

2.5 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V,ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25®C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD=:10pA 

1,4 

+25°C 


±1 

■ 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25®C 

VOH> 

VDD/2 

VOL< 

VDD/2 

B 



VDD = 3V, VIN = VDD or GND 



B 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - SSI 

IDD 

±0.1 pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 





























































































































Specifications CD4068BMS 


TABLE 6. APPUCABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note1) 


Interim Test 3 (Post Burn-In) 


PDA (Note1) 


Subgroup B-5 


Subgroup B-6 


MIL-STD-883 

METHOD 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


READ AND RECORD 


IDD, IOL5. IOH5A 



1.2,3,8A, 8B,9 


Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative tor Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 
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CD4068BMS 



FIGURE 2. SCHEMATIC DIAGRAM 








CD4068BMS 


Typical Performance Characteristics 



0 5 10 15 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 



0 5 10 15 


[)RAIN-TO<SOURCE VOLTAGE (VDS) (V) 

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 



FIGURE 7. TYPICAL TRANSITION TIME AG A FUNCTION OF 
LOAD CAPACITANCE 



0 10 20 30 40 50 60 70 80 90 100 

LOAD CAPACITANCE (CL) (pF) 


FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 












CD4068BMS 


Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE Oa) s 425^C 


SUPPLY VOLTAGE (VDD) s 15V 


0 5 10 15 20 

INPUT VOLTAGE (VI) (V) 

FIGURE S. TYPICAL VOLTAGE TRANSFER 

CHARACTERISTICS (NAND OUTPUT) 


ipsi^ra^idKaiii 


mwkrAmwAimmmtii 


Q UJ 6 

§1 * 

ilio*. 
<0 ^ ® 
gg 4 

X- UJ 2 
fiC z 


2 4 68 

1 10 102 10 ^ 10 < 
INPUT FREQUENCY (fl) (kHz) 

FIGURE 10. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF FREQUENCY 
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Features 

• High Voltage Types (20V Rating) 

• Standardized Symmetrical Output Characteristics 

• Medium Speed Operation: tPHL, tPLH = 30ns (typ) at 
10V 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; 10OnA at 18V and +25°C 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B,. “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 


Applications 

• Logic Inversion 

• Pulse Shaping 

• Oscillators 

• High-InpuMmpedance Amplifiers 

Description 

GD4069UBMS types consist of six CMOS inverter circuits. 
These devices are intended for ali general-purpose inverter 
applications where the medium-power TTL-drive and logic- 
level conversion capabilities of circuits such as the CD4009 
and CD4049 Hex Inverter/Buffers are not required. 

The CD4069UBMS Is supplied In these 14 lead outline pack¬ 
ages: 

Braze Seal DIP H4H 
Frit Seal DIP H1B 
Ceramic Flatpack H3W 


CMOS Hex Inverter 



Functional Diagram 


A 0" 

B «■ 


^ K = 
L. 


Schematic Diagram 


1 ( 3 , 5 , 9 , 11 , 13 ) 


0 - 


2 ( 4 , 6 , 8 . 10 , 12 ) 


FIGURE 1. SCHEMATIC DIAGRAM OF 1 OF 6 IDENTICAL INVERTERS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 „ 
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Specifications CD4069UBMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD 40.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.. .-55°C to 4l25°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to 4l50°C 

Lead Temperature (During Soldering). 4265^0 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 


Therir^ Resistance. 0ja Ojc 

Ceramic DIP and FRIT Package..... 80®C/W 20°CA/V 

natpack Package. 70®C/W 20°C/W 


Maximum Package Power Dissipation (PD) at 4l25°C 

For TA = -55°C to 4100®C (Package Type D, F, K).500mW 

For TA = 4l00°C to 4l25°C (Package Type D, F, K).Derate 

Linear!^ at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA Full Package Temperature Range (All Package Types) 
Junction Temperature...4l75°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go^io Go test with limits applied to inputs. 














































































































































Specifications CD4069UBMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A __ 

SYMBOL CONDITIONS (NOTES 1.2) SUBGROUPS TEMPERATURE MIN | MAX UNITS 


TPHL VDD = 5V,VIN = VDDorGND | 9 | +25°C 

TPLH 


PARAMETER 


Propagation Delay 


Transition Time 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


+125®C, -55°C 


+25°C 


+125°C, -55°C 


PARAMETER 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


Output Voltage | 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 


IDD VDD = 5V, VIN = VDD or GND 
VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 


VIL VDD = 10V, VOH > 9V, VOL < IV 


VIH VDD = 10V, VOH > 9V, VOL < IV 


NOTES 

TEMPERATURE 

1,2 

-55°C, +25°C 


+125®C 

1,2 

-55°C, +25°C 


+125°C 

1,2 

- 550 c, +25°C 


+125°C 

1,2 

+25°C, +125‘’C, 
-55“C 

1,2 

+25“C. +125<>C, 
-55°C 

1,2 

+25°C. +125®C, 
-55°C 

1,2 

+25'’C. +125‘’C, 
-SS'C 

1,2 

+125°C 


-55°C 

1,2 

+125°C 


-55°C 

1,2 

+125°C 


-55°C 

1,2 

+125°C 


-SS'C 

1,2 

+125®C 


-55°C 

1,2 

+125°C 


-55“C 

1,2 

+125°C 


-55°C 

1,2 

+25'C, +125°C, 
-SS'C 

1,2 

+25°C, +125°C, 
-55°C 











































































































































































Specifications CD4069UBMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Propagation Delay 


Transition Time 


Input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized on 
initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K. Input TR, TF < 20ns. 



CONDITIONS 

NOTES 

TEMPERATURE 

VDD = 10V 

1,2,3 

+25°C 

VDD = 15V 

1,2,3 

+25°C 

VDD = 10V 

1,2,3 

+25°C 

VDD = 15V 

1.2,3 

+25°C 

Any Input 

1,2 

+25°C 


ns 


ns 


ns 


ns 


PF 



TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -104A 


VDD = 10V, ISS = -10M 


VSS = 0V,IDD = 10pA 


VSS = OV, IDD = lOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25®C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - SSI 

IDD 

±0.1pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


MIL-STD-883 

METHOD 


100%5004 


100%5004 


100%5004 


100% 5004 


100% 5004 


100% 5004 


100%5004 


GROUP A SUBGROUPS 


1.7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A, 88,10,11 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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Specifications CD4069UBMS 


TABLE 6. APPUCABLE SUBGROUPS (Continued) 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 


Group A Sample 5005 1,2.3.7,8A, 8B, 9,10,11 


Group B Subgroup B-5 Sample 5005 1»2.3,7,8A, 8B, 9,10,11, Deltas | Subgroups 1,2,3,9,10,11 

Subgroup B-6 Sample 5005 1 > 7,9 


Group D I Sample 5005 I 1,2,3,8A, 8B, 9 Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functionai,* Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OSCILLATOR 


2,4,6, 8,10,12 


2,4,6, 8,10,12 1,3, 5,9,11,13 


FUNCTION OPEN GROUND VDD 


Static Bum-In 1 2,4,6,8,10,12 1,3,5,7,9,11, 14 

(Notel) 13 


Static Bum-In 2 
(Note 1) 


Dynamic Bum-In 
(Note 1) 


Irradiation 
(Note 2) 


NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 diceA^^fer, 0 failures, 
VDD = 10V ± 0.5V 


2,4,6, 8,10,12 


1,3,5,9,11,13, 

14 


1,3,5,9,11,13, 
14 


Typicai Performance Characteristics 


AMBIENT TEMPERATURE (Ta) b 

—1 -1-III-1 I 

SUPPLY VOLTAGE | | VI 


SUPPLY VOLTAGE 
S (VDD) B15V 

I"* S|- ■ !■> 

^ 10V \ 

^ 7.5 




-SUPPLY VOLTAGE 
JVDD) - 15V 


r AMBIENT TEMPERATURE (Ta) . 
«+125°C 


O +125fC" 
> 7.5 - - . 



2.5 5.0 7.5 10.0 12.5 15.0 

INPUT VOLTAGE (VI) (V) 


0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 

INPUT VOLTAGE (VI) (V) 


FIGURE 2. MINIMUM AND MAXIMUM VOLTAGE TRANSFER 
CHARACTERISTICS 


FIGURE 3. TYPICAL VOLTAGE TRANSFER CHARACTERIS¬ 
TICS AS A FUNCTION OF TEMPERATURE 
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CD4069UBMS 


Typical Performance Characteristics {ContimecJ) 



17.5 

15.0 

12.5 E, 

Q* 

Q 

10.0 ^ 
lU 

7.5 £ 
O 

5.0 s! 

o. 

3. 

<0 

2.5 

0 


0 2.5 5.0 7.5 10.0 12.5 15.0 

INPUT VOLTAGE (VI) (V) 

FIGURE 4. TYPICAL CURRENT AND VOLTAGE TRANSFER 
CHARACTERISTICS) 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 6. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 5. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



0 

•S 

-10 

-15 

-20 

-25 

-30 


FIGURE 7. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



FIGURE 8. MINIMUM OUTPUT HIGH (SOURCE) CURRENT FIGURE 9. TYPICAL PROPAGATION DELAY TIME vs LOAD 

CHARACTERISTICS CAPACITANCE 


OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 



























CD4069UBMS 




























CD4069UBMS 


FIGURE 15. HIGH-INPUT IMPEDANCE AMPLIFIER 



FOR TYPICAL COMPONENT 
VALUES AND CIRCUIT PERFORMANCE, 

SEE APPUCATION NOTE AN-6466 
FIGURE 16. TYPICAL RC OSCILLATOR CIRCUIT 



FOR TYPICAL COMPONENT 
VALUES AND CIRCUIT 
PERFORMANCE, SEE 
APPUCATION NOTES: 
AN-6086 AND AN-6530 


UPPER SWITCHING POINT 
RS Rf VDD 


LOWER SWITCHING POINT 


Rf.RS VDD 


FIGURE 17. TYPICAL CRYSTAL OSCILLATOR CIRCUIT 


Chip Dimensions and Pad Layout 


FIGURE 18. INPUT PULSE SHAPING CIRCUIT 
(SCHMITT TRIGGER) 



DIE SIZE: 

48 X 48 (45 - 53) 

(1.143-1.346) 


Dimension In parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 
Grid graduations are in mils (10'^ inch). 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA -1 5.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


December 1992 


Features 

• High Voltage Types (20V Rating) 

• CD4070BMS - Quad Exclusive OR Gate 

• CD4077BI\/IS - Quad Exclusive NOR Gate 

• Medium Speed Operation 

- tPHL, tPLH = 65ns (TVp.) at VDD = 10V, CL = 50pF 

• 5V, 10V and 15V Parametric Ratings 

• Standardized, Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1)iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Logical Comparators 

• Parity Generators and Checkers 

• Adders/Subtractors 

Description 

CD4070BMS contains four independent Exclusive OR gates. 
The CD4077BMS contains four independent Exclusive NOR 
gates. 

The CD4070BMS and CD4077BMS provide the system 
designer with a means for direct implementation of the 
Exclusive OR and Exclusive NOR functions, respectively. 

The CD4070BMS and CD4077BMS are supplied in these 14 
lead outline packages: 


Braze Seal DIP 
Frit Seal DIP 
Ceramic Flatpack 
*CD4070B Only 


H4Q 

H1B 

*H4F tH3W 
tCD4077B Only 


CD4070BMS 

CD4077BMS 

CMOS Quad Exclusive OR and 
Exclusive NOR Gates 


Pinouts 

CD4070BMS 



TOP VIEW 
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CD4077BMS 



TOP VIEW 


aQ 

u 

3 VDD 

bE 


ilH 

J»A©bE 


30 

KaC^E 



cE 



dE 


Uf 

vssE 


He 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r i nni 
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Specifications CD4070BMS, CD4077BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD)..-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Tertiperature Range...-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering)... +265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 0ja 0jc 

Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package. 70®C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 
For TA = -55°C to +100°C (Package Type D, F, K) ...... 500mW 

For TA = +100°C to +125°C (Package Type D, F, K).. Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor..lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature...+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) I 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) I 


Output Current (Source) 







P Threshold Voltage 



Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT * 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9,5V 


IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD=10V,ISS = -10pA 


VPTH |VSS = 0V,IDD=:10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL< 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


GROUP A 
SUBGROUPS 



+25°C,+125®C,-55°C 


+25®C,+125®C,-55°C 14.95 





NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2 . Go/No Go test with limits applied to inputs. 
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Specifications CD4070BMS, CD4077BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A _zlilir_ 

PARAMETER SYMBOL CONDITIONS (NOTES 1.2) SUBGROUPS TEMPERATURE MIN MAX UNITS 


Propagation Delay 


Transition Time 


TPHL VDD = 5V, VIN = VDD or GND 
TPLH 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


1. CL = 50pF, RL = 200K. Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


PARAMETER 


Supply Current 



TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


IDD VDD = 5V, VIN = VDD or GND 


VDD = 10V, VIN = VDD or GND 


VDD = 15V, VIN = VDD or GND 


Output Voltage 


Output Voltage 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD =15V, VOUT = 13.5V 


Input Voltage Low 


VIL VDD = 10V, VOH > 9V, VOL< IV 
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Specifications CD4070BMS, CD4077BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

Input Voltage High 

VIH 

VDD = lOV, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 

- 550 c 

Propagation Delay 

TPHL 

VDD = 10V 

1,2,3 

+25°C 


TPLH 

VDD = 15V 

1,2,3 

+25°C 

Transition Time 

TTHL 

VDD = 10V 

1.2,3 

+25°C 


TTLH 

VDD = 15V 

1,2,3 

+25°C 

input Capacitance 

CIN 

Any Input 

1,2 

+25®C 

NOTES: 



1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10^lA 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOpA 


VSS = OV, IDD = lOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

±0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 


Interim Test 1 (Post Burn-In) 


MIL-STD-883 

METHOD 


100% 5004 


100% 5004 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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CD4070BMS, CD4077BMS 


Schematics 


VDD 



VDD VDD 



TRUTH TABLE CD4077BMS 
1 OF 4 GATES 



1 = High Level 


0 = Low Level 


J = A©B 


FIGURE 2. SCHEMATIC DIAGRAM FOR CD4077BMS (1 OF 4 IDENTICAL GATES) 










CD4070BMS, CD4077BMS 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

-15 -10 


AMBIENT TEMPERATURE (Ta) > 42^C 
-GATC-TO^OURCE VOLTAGe'(VGS) a -6V 

1 




i 



-10V 







-15 V 












0 5 10 15 

DRAIN-TOuSOURCE VOLTAGE (VDS) (V) 

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

-15 -10 -5_P. 


AMBIENT -^PERATURE (Ta) « +25®C 

GATE-TO^OURCE voltage (VGS) a -5V 

_ ^^^ _ 



-10V 



-15V 








FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) 425^0 


SUPPLY VOLTAGE (VDD)» 5V ^ 










10Y 

15V 





0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


AMBIENT TEMPERATURE (Ta)=425°C 


SUPPLY VOLTAGE (VDD) a 5V 


0 20 40 60 80 ' 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 


7-1007 


OUTPUT HIGH (SOURCE) CURRENT OOH) (mA) 















CD4070BMS, CD4077BMS 


Typical Performance Characteristics (Continued) 



SUPPLY VOLTAGE (VDD) (V) 

FIGURE 9. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF SUPPLY VOLTAGE 



2 4682 4682 4682 4682 468 

10 *^ 1 10 10 * 10 * 10 ^ 


INPUT FREQUENCY (fl) (kHz) 

FIGURE 10. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF INPUT FREQUENCY 



CD4077BMSH 

Dimensions and pad layout for CD4070BMSH are 
identical 

Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10** inch). 

METALLIZATION: Thickness: 11 kA -14kA, AL. 
PASSIVATION: 10.4kA-15.6kA. Silane 


BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches • 0.0218 inches 























SEMICONDUCTOR 


CD4071BMS, CD4072BMS 

CD4075BMS 


December 1992 


CMOS OR Gate 


Features 

• High-Voltage Types (20V Rating) 

• CD4071BMS Quad 2-Input OR Gate 

• CD4072BMS Dual 4-Input OR Gate 

• CD4075BMS Triple 3-Input OR Gate 

• Medium Speed Operation: 

- tPHUtPLH = 60ns(typ)at10V 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^C 

• Standardized Symmetrical Output Characteristics 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Description 

CD4071 BMS. CD4072BMS and CD4075BMS OR gates pro- 
vide the system designer with direct implementation of the 
positive-logic OR function and supplement the existing fam¬ 
ily of CMOS gates. 

The CD4071BMS, CD4072BMS and CD4075BMS are supplied 
in these 14 lead outline packages: 


Pinout 


Braze Seal DIP 
Frit Seal DIP 
Ceramic Flatpack 
*CD4071, CD4072 


*H4H tH4Q 


tCD4075 Only 


CD4071BMS 
TOP VIEW 



CD4072BMS 
TOP VIEW 


JsaA + B + C+ D 





NC » NO CONNECTION 


CD4075BMS 
TOP VIEW 


KuD + E-t-F 



10] LsG-i-H-i-l 
i] JsA-fB-i-C 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ . - -- 


File Number 3323 


LOGIC 








CD4071BMS, CD4072BMS, CD4075BMS 










Specifications CD4071BMS, CD4072BMS, CD4075BMS 


Absolute Maximum Ratings Reliability information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 0ja 0jc 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Input Voltage Range, All Inputs.-0.5V to VDD ■f0.5V Flatpack Package. 70°C/W 20°C/W 

DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125°C 

Operating Temperature Range.-55°C to +125°C For TA = -55°C to +100°C (Package Type D, F, K).500mW 

Package Types D, F, K, H For TA = +100°C to+125°C (Package Type D, F, K).Derate 

Storage Temperature Range (TSTG).-65°C to +150°C Linearity at 12mW/°C to 200mW 

Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.100mW 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for For TA = Full Package Temperature Range (All Package Types) 
10s Maximum Junction Temperature.+175°C 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
Implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4071BMS, CD4072BMS, CD4075BMS 


TABLE Z AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTES 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

I LIMITS I 

UNITS 

MIN 

MAX 

Propagation Delay 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

250 

ns 

10,11 

+125°C, -55°C 

- 

338 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 

10,11 

+125°C, -55®C 

- 

270 

ns 


NOTES: 

1. CL = 50pF, RL =: 200K, Input TR, TF < 20ns. 

2. <55^C and •f125°C limits guaranteed. 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

1 NOTES 

TEMPERATURE 


MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C,+25®C 

1 ’ ... 

- 

0.25 

pA 





1 +125°C 



pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

0.5 

pA 





+125'>C 


15 

pA 



VDD = 16V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


0.5 

pA 





+125°C 


30 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C. +125°C, 
-55®C 

- 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125®C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125®C, 
-55°C 

9.95 

■1 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125®C 

0.36 


mA 





-55°C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 



mA 





-55®C 



mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

mm 


mA 





-SSOQ 

mm 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1,2 

+125°C 


-0.36 

mA 





-55°C 


-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD =:5V,VOUT=: 2.5V 

1,2 

+125°C 


-1.15 

mA 





-55“C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V.VOUT = 9.5V 

1,2 

+125°C 


-0.9 

mA 





-55°C 


-2.6 

n^A 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1,2 

+125°C 


El 

mA 





-55°C 



mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55®C 


3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 


ilH 

m 








































































































































































Specifications CD4071BMS, CD4072BMS, CD4075BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Propagation Delay 


Transition Time 


Input Capacitance 


NOTES; 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



CONDITIONS 

NOTES 

TEMPERATURE 

VDD = 10V 

1,2,3 

+25°C 

VDD = 15V 

1.2,3 

+25°C 

VDD = 10V 

1.2,3 

+25°C 

VDD = 15V 

1.2,3 

+25°C 

Any Input 

1,2 

+25°C 



TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10nA 

P Threshold Voltage 

VTP 

VSS = 0V, IDD = 10pA 

P Threshold Voltage 

Delta 

AVTP 

VSS = OV, IDD 10pA 

Functional 

F 

VDD = 18V, VIN = VDD or GND 



VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - SSI 

IDD 

±0.1pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

Initial Test (Pre Bum-In) 

100%5004 

Interim Test 1 (Post Burn-In) 

100% 6004 

Interim Test 2 (Post Burn-In) 

100% 5004 

PDA (Note 1) 

100%5004 

Interim Test 3 (Post Burn-In) 

100% 5004 

PDA (Note 1) 

100% 5004 


TABLE 6. APPLICABLE SUBGROUPS 


GROUP A SUBGROUPS 


1,7,9 


1.7,9 


1,7,9 


1,7,9, Deltas 


1.7,9 


1,7,9, Deltas 


READ AND RECORD 


IDD, IGL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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Specifications CD4071BMS, CD4072BMS, CD4075BMS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUP 



MIL-STD-883 

METHOD 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


READ AND RECORD 


2,3,8A, 88,10,11 


1,2,3.7,8A,8B,9,10,11 


1.2,3,7,8A, 88,9,10,11, Deltas Subgroups 1,2,3, 9,10,11 


1,2,3,8A, 88,9 


NOTE: 1.5% Parameterlc, 3% Functional; Cumulative for Static 1 and 2. 


Subgroups 1,2 3 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 


PART NUMBER CD4071BMS 


Static Burn-In 1 
Note 1 


Static Burn-In 2 3,4,10,11 

Note 1 


Dynamic Bum- 
In Note 1 


Irradiation 
Note 2 


PART NUMBER CD4072BMS 


Static Burn-In 1 
Note 1 


Static Burn-In 2 
Note 1 


Dynamic Burn- 
In Note 1 


Irradiation 
Note 2 


PART NUMBER CD4075BMS 


Static Burn-In 1 
Note 1 


Static Burn-In 2 
Note 1 


Dynamic Bum- 
In Note 1 


Irradiation 
Note 2 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OSCILLATOR 


3,4,10,11 1,2,5-9,12-13 



1. Each pin except VDD and GND will have a series resistor of 10K± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, 
VDD =10V± 0.5V 
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CD4071BMS, CD4072BMS, CD4075BMS 


VDD 



VSS 


FIGURE 1. SCHEMATIC DIAGRAM FOR CD4071BMS (1 OF 4 IDENTICAL GATES) 



FIGURE 2. LOGIC DIAGRAM FOR CD4071BMS (1 OF 4 IDENTICAL GATES) 


VDD VDD 



VSS * all INPUTS PROTECTED BY 

** INVERTERS 2,3 AND 4 ARE IDENTICAL TO INVERTER 1. CMOS PROTECTION NETWORK 


FIGURE 3. SCHEMATIC DIAGRAM FOR CD4072BMS (1 OF 2 IDENTICAL GATES) 



FIGURE 4. LOGIC DIAGRAM FOR CD4072BMS (1 OF 2 IDENTICAL GATES) 
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OUTPUT VOLTAGE (VO) (V) 


CD4071BMS, CD4072BMS, CD4075BMS 




Typical Performance Characteristics 



INPUT VOLTAGE (VIN) (V) 


LOAD CAPACITANCE (CL) (pF) 


FIGURE 7. TYPICAL VOLTAGE TRANSFER CHARACTERIS- FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A 


TICS 


FUNCTION OF LOAD CAPACITANCE 
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CD407fBMS, CD4072BMS, CD4075BMS 



FIGURE 9. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


FIGURE 10. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO^URCE VOLTAGE (VDS) (V) DRAIN-TQ^OURCE VOLTAGE (VDS) (V) 


-15 -10 -5 0 -15 -10 



FIGURE 11. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 12. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 



FIGURE 13. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 















CD4071BMS, CD4072BMS, CD4075BMS 


Chip Dimensions and Pad Layouts 


sp ip 
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CD4073BMS, CD4081BMS 

CD4082BMS 


December 1992 


CMOS AND Gate 


Features 

• High-Voltage Types (20V Rating) 

• CD4073BMS Triple 3-Input AND Gate 

• CD4081BMS Quad 2-Input AND Gate 

• CD4082BMS Dual 4-Input AND Gate 

• Medium Speed Operation: 

- tPLH, tPHL = 60ns (typ) at VDD = 10V 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1|iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +2S°C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD = 15V 

• Standardized Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B’ Series CMOS Devices” 

Description 

CD4073BMS, CD4081BMS and CD4082BMS AND gates 
provide the system designer with direct implementation of 
the AND function and supplement the existing family of 
CMOS gates. 

The CD4073BMS. CD4081BMS and CD4082BMS are supplied 
in these 14 lead outline packages: 

Braze Seal DIP *H4Q tH4H 

Frit Seal DIP *H1B 

Ceramic Flatpack *H3W 

*CD4073B,CD4081B tCD4082B 


Pinout 


CD4073BMS 
TOP VIEW 


K»D*E«F 



CD4081BMS 
TOP VIEW 



CD4082BMS 
TOP VIEW 


JxA*B*C*D 



KsE*F*G*H 


NC»NO CONNECTION 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 7 -i ah o 


File Number 3324 


LOGIC 










7-1020 





Specifications CD4073BMS, CD4081BMS, CD4082BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD ■f0.5V 

DC Input Current, Any One Input.: .±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reiiabiiity Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20®C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


SYMBOL 


IDD 


CONDITIONS (NOTE 1) 


GROUP A 
SUBGROUPS 




VDD = 20V, VIN = VDD or GND 

VDD = 18V, VIN = VDD or GND 

VIN = VDD or GND 

VDD = 20 


VDD = 18V 

VIN = VDD or GND 

VDD = 20 


VDD = 18V 



VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


|VDD = 5V, VOUT = 0.4V 




VDD = 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9,5V 


VDD = 15V, VOUT=: 13.5V 


VDD = 10V, ISS = -10^lA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25®C 


+25®C 


+25®C 


+25°C 


+25®C 


+25°C 


+25°C 


+ 125^0 


-55°C 


+25°C, +125°C, -55°C 


I VDD = 5V, VOH > 4.5V, VOL < 0.5V| 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits appiied to inputs. 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


+25°C, +125°C, -55°C 


+25°C,+125°C, -55°C 


+25°C,+125®C,-55°C 


1 LIMITS 1 

UNITS 


- 

wm 

■ail 

- 


Msmm 

- 

.5 

■al 

IBEI 

- 

wmm 

1 -1000 

- 

■bI 

IBE2I 

- 

mmm 

- 


■al 

- 

1000 

wmm 

- 


- 


■ai 

14.95 

■ 

■al 


- 


IBEI 

- 


IKSi 

- 


- 



- 

■m 

BBJIm 

- 

■El 

Eai 

- 


1 ^ 

KOI 

■BI 

KOI 

EH 

wmm 

VOH> 

VDD/2 

VOL< 

VDD/2 

> 

- 

1.5 

■1 

3.5 

- 

V 

- 

4 

V 

11 

- 

V 
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Specifications CD4073BMS, CD4081BMS, CD4082BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Propagation Delay 


Transition Time 




GROUP A 


1 LIMITS 1 


SYMBOL 

CONDITIONS (NOTES 1.2) 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

TPHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

250 

ns 

TPLH 


10,11 

+125°C, -55°C 

- 

338 

ns 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 

TTLH 


10,11 

+125°C,-55°C 

- 

270 

ns 


1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


PARAMETER 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 

NOTES TEMPERATURE MIN I MAX 


1,2 


CONDITIONS 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

i 

VIH 


IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDDorGND 1,2 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VON VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 



VIH VDD=10V,VOH>9V,VOL<1V 1,2 
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Specifications CD4073BMS, CD4081BMS, CD4082BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL 

VDD = 10V 

1,2,3 

+25°C 

- 

120 

ns 


TPLH 

VDD = 15V 

1,2,3 

+25°C 

- 

90 

ns 

Transition Time 

TTHL 

VDD = 10V 

1,2.3 

+25°C 

- 

100 

ns 


TTLH 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

2.5 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = OV. IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V. IDD = 10pA 

1,4 

+25°C 

■ 

±1 

■ 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3, 4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - SSI 

IDD 

±0.1 pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 


Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 
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Specifications CD4073BMS, CD4081BMS, CD4082BMS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUP 


Final Test 


Group A 


Group B Subgroup B-5 

Subgroup B-6 


Group D 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

100% 5004 

2,3,8A,8B, 10,11 

Sample 5005 

1,2,3,7,8A, 8B, 9,10,11 

Sample 5005 

1,2, 3,7,8A, 8B, 9,10,11, Deltas 

Sample 5005 

1,7,9 

Sample 5005 

1,2,3,8A, 8B,9 


READ AND RECORD 


Subgroups 1,2 3 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OPEN 


PART NUMBER CD4073BMS 


Static Burn-In 1 6, 9,10 1 - 5, 7, 8, 11 -13 

Note 1 


Static Burn-In 2 6,9,10 

Note 1 


Dynamic Burn- 
In Note 1 


OSCILLATOR 


50kHz 25kHz 


Irradiation 
Note 2 



6 , 9,10 


PART NUMBER CD4081BMS 


Static Burn-Ini 3,4,10,11 1,2,5-9,12,13 

Note 1 


Static Burn-In 2 3,4,10,11 

Note 1 


Dynamic Burn- 
In Note 1 



14 


1-5, 8,11-14 


14 


1-5,8,11-14 


Irradiation 
Note 2 


3,4,10,11 


PART NUMBER CD4082BMS 



Static Burn-In 1 
Note 1 

1,6, 8, 13 

Static Burn-In 2 
Note 1 

1,6, 8,13 

Dynamic Burn- 
In Note 1 

6,8 

Irradiation 

Note 2 

1,6, 8,13 


14 


2-5,9-12,14 


14 


2-5,9-12,14 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 
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CD4073BMS, CD4081BMS, CD4082BMS 



ALL INPUTS PROTECTED BY 
CMOS PROTECTION NETWORK 


FIGURE 1. SCHEMATIC DIAGRAM FOR CD4073BMS (1 OF 3 IDENTICAL GATES) 



FIGURE 2. LOGIC DIAGRAM FOR CD4073BMS (1 OF 3 IDENTICAL GATES) 




i— o 3(4,10, 
iILJ * all INP 


ALL INPUTS PROTECTED BY 
CMOS PROTECTION NETWORK 


FIGURE 3. SCHEMATIC DIAGRAM FOR CD4081BMS (1 OF 4 IDENTICAL GATES) 


2 (5,9,12) 



3(4,10,11) 


FIGURE 4. LOGIC DIAGRAM FOR CD4081BMS (1 OF 4 IDENTICAL GATES) 
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OUTPUT VOLTAGE (VO) (V) 


CD4073BMS, CD4081BMS, CD4082BMS 




Typical Performance Characteristics 



INPUT VOLTAGE (VIN)(V) 


FIGURE?. TYPICAL VOLTAGE TRANSFER 


CHARACTERISTICS 



LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 
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CD4073BMS. CD4081BMS, CD4082BMS 


Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE Oa) s +25°C 

I -^^ 


AMBIENT TEMPERATURE (Ta) = +25®C 


- GATE-TO-SOURCE VOLTAGE (VGS) = ISV" 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 9. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


GATE-TO-SOURCE 


"(VGSjsISV 




0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 10. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 -5 




FIGURE 11. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 S 


AMBIENT TEMPERATURE (Ta) = +25<»C 

GATE-TO-SOURCE VOLTAGE (VGS) = -5V 

I I I 




FIGURE 12. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) = +25°C 


SUPPLY VOLTAGE (VDD) = 5V 










10V 

5V 





0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 13. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


'X * 

£ " 

UJ 10^ 



ummuiK 
_ mmmwi 

sssisssiBasKi 

III mmwiAmmwammi 


IIIIIIHIIII 


2468 2468 2468 2463 

1 10 lO^ 10^ 10^ 

INPUT FREQUENCY (fl) (kHz) 

FIGURE 14. TYPICAL DYNAMIC POWER DISSIPATIONPER 
GATE AS A FUNCTION OF FREQUENCY 
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CD4073BMS, CD4081BMS, CD4082BMS 



CD4073BMS 


Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 
Grid graduations are in mils (10*^ inch) 

METALLIZATION: Thickness: 11kA - 14kA, AL. 
PASSIVATION: 10.4kA • 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 


DIE THICKNESS: 0.0198 inches • 0.0218 inches 





























SEMICONDUCTOR 


CD4076BMS 


December 1992 


CMOS 4 -Bit D-Type Registers 


Features 

• High Voltage Type (20V Rating) 

• Three State Outputs 

• Input Disabled Without Gating the Clock 

• Gated Output Control Lines for Enabling or Disabling 
the Outputs 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^0 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD=:10V 

- 2.5VatVDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B* Series CMOS Devices” 

Description 

CD4076BMS types are four-bit registers consisting of D-type 
flip-flops that feature three-state outputs. Data Disable inputs 
are provided to control the entry of data Into the flip-flops. 
When both Data Disable Inputs are low, data at the D Inputs 
are loaded into their respective flip-flops on the next positive 
transition of the clock input. Output Disable inputs are also 
provided. When the Output Disable inputs are both low, the 
normal logic states of the four outputs are available to the 
load. The outputs are disabled Independently of the clock by 
a high logic level at either Output Disable input, and present 
a high impedance. 

The CD4076BMS is supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4T 

Frit Seal DIP HIE 

Ceramic Flatpack H6W 


Pinout 


CD4076BMS 
TOP VIEW 


OUTPUT 
DISABLE ' 



1^021 DATA 
Z; > INPUT 

UgiI disable 


Functionai Diagrann 


DATA INPUT 
DISABLE 


OUTPUT 

DISABLE 


4D-TYPE 

FUP-FLOPS 

WITH 

AND-OR 

LOGIC 


I IS VSS«8 

RESET VDDsIG 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C, Handling Procedures. 
Copyright © Harris Corporation 1992 _ . 
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Specifications CD4076BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD 40.5V 

DC Input Current, Any One Input....±10mA 

Operating Temperature Range.-55°C to 4-125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to 4-150°C 

Lead Temperature (During Soldering). 4-265^0 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance . Oja 0jc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at 4-125°C 

For TA = -55®C to 4-100®C (Package Type D, F, K).500mW 

For TA = 4-100®C to 4-125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature...4>175®C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current 
(Source) 


Output Current 
(Source) 


Output Current 
(Source) 


Output Current 
(Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Tri-State Output 
Leakage 


SYMBOL CONDITIONS (NOTE 1) 


IDD VDD « 20V, VIN = VDD or GND 
VDD = 18V, VIN = VDD or GND 


IIL VIN = VDD or GND VDD = 20 

VDD = 18V 


IIH VIN = VDD or GND VDD = 20 


GROUP A 
SUBGROUP 
S 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V,ISS = -10pA 


VPTH |VSS = 0V,IDD=10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VIL VDD = 5V,VOH> 4.5V, VOL < 0.5V 1,2,3 


VIH VDD = 5V,VOH> 4.5V, VOL < 0.5V 1,2,3 


VIL VDD = 15V, VOH > 13.5V, 1,2, 3 

VOL < 1.5V 


VIH VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


lOZL VIN = VDD or GND VDD = 20V 

VOUT=0V 



MAX 

UNIT 

S 

mm 

MSM 

1000 

WBiM 

mm 

WS3i 

- 

B33I 

- 

l&l 

- 

HQI 

BESI 

ISSI 

1000 

IBEI 


50 

mV 

- 

V 



4-25°C 


4-25°C 


4-25°C 


+25°C 


4-125°C 


-55°C 


4-25°C, 4-125°C, - 
55°C 


+25°C, +125®C, - 3.5 

55°C 


4-25°C, 4-125°C, - 
55°C 


+25°C, 4-125°C, - 
55°C 


4-25°C 


4-125®C 


-55°C 


VOH> VOL 
VDD/2 < 
VDD/2 


■ 
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Specifications CD4076BMS 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 

UNIT 

TEMPERATURE MIN MAX S 


+25°C 


+125°C 


-55°C 


GROUP A 
SUBGROUP 
S 


PARAMETER SYMBOL CONDITIONS (NOTE 1) 


Tri-State Output lOZH VIN = VDDorGND VDD = 20V 

Leakage VOUT = VDD 


VDD = 18V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. 
implemented. Limit Is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


1 LIMITS 1 


PARAMETER 

SYMBOL 

CONDITIONS (Notes 1,2) 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

600 

ns 

Clock to Q Output 

TPLH 


10,11 

+125°C,-55°C 

- 

810 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 


TTLH 


10,11 

+125°C,-55°C 

- 

270 

ns 


1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2 . -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL 


CONDITIONS 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 


IDD VDD = 5V, VIN = VDD or GND 
VDD = 10V, VIN =: VDD or GND 
VDD = 15V, VIN = VDD or GND 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, No Load 


VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


LIMITS 

NOTES TEMPERATURE MIN I MAX UNITS 


5 pA 


150 pA 


10 pA 


300 pA 


10 pA 


600 pA 



mA 


mA 


mA 


mA 


mA 


mA 


mA 


mA 


mA 


mA 
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PARAMETER 

SYMBOL 

Output Current (Source) 

IOH10 

Output Current (Source) 

10H15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 

Propagation Delay 

Clock to Q Output 

TPHL1 

TPLH1 

Propagation Delay 

Reset 

TPHL2 

Propagation Delay 

3 - State 

TPHZ 

TPLZ 

Propagation Delay 

3 - State 

TPZH 

TPZL 

Transition Time 

TTHL 

TTLH 

Transition Time 

TTLH 

Maximum Clock Input 
Frequency 

FCL 

Minimum Data Setup 

Time 

TS 

Minimum Data Hold Time 
Reset Pulse Width 

TW 

Minimum Clock Pulse 
Width 

TW 

Minimum Data Input Set- 
Up Time 

TS 

Maximum Clock Input 

Rise and Fall Time 

TRCL 

TFCL 


Specifications CD4076BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


CONDITIONS 


VDD = 10V, VOUT = 9.5V 


VDD=15V. VOUT= 13.5V 



VDD = 5V 

1,2, 3, 5 

+25°C 

- 

15 

US 

VDD -10V 

1,2, 3. 5 

+25°C 

- 

5 

MS 
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Specifications CD4076BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF. RL = 200K. input TR, TF < 20ns. 

4. CL = 50pF. RL = 1K, Input TR, TF < 20ns. 

5. If more than one unit is cascaded, TRCL should be made less than or equal to the sum of the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1.4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1.4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1.4 

+25°C 

- 

±1 

HI 

P Threshold Voltage 

VTP 

VSS = 0V, IDD=10pA 

1.4 

+25°C 

0.2 

2.8 

HSH' 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD=10pA 

1.4 

+25°C 

- 

±1 

HI 

Functional 

F 

VDD = 18V. VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3.4 

+25°C 

■ 

1.35 X 
+25®C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading ’ 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Bum-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 1 (Post Burn-In) 

100%5004 

1.7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100% 5004 

1.7,9 

IDD. IOL5, IOH5A 

PDA (Note 1) 

100% 5004 

1,7, 9, Deltas 


InterimTest 3 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Notel) 

100% 5004 

1,7,9, Deltas 


Final Test 

100%5004 

2, 3, 8A, 8B, 10, 11 


Group A 

Sample 5005 

1,2, 3, 7, 8A, 8B,9,10, 11 


Group B 

Subgroup B-5 

Sample 5005 

1,2,3,7, 8A, 8B, 9,10,11. Deltas 

Subgroups 1, 2, 3, 9,10,11 

Subgroup B-6 

Sample 5005 

1.7,9 
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TABLE 6. APPUCABLE SUBGROUPS 


CONFORMANCE GROUP 


MIL-STD-883 

METHOD 


GROUP A SUBGROUPS 


Group 0 Sample 5005 1.2.3,8A. 8B. 9 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


READ AND RECORD 


Subgroups 1,23 






TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


Static Burn-in 1 Note 1 



Static Burn-In 2 Note 1 


1,2,8-10,15 


1,2,7,9-16 


Dynamic Bum-in Note 1 


Irradiation (Note 2) 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VOD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD = 10V ± 0.5V 


OUTPUT , 
DISABLE 


DATA 
INPUT ' 
DISABLE 


* ALL INPUTS PROTECTED BY 
CMOS PROTECTION NETWORK 


VSS RESET 
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TRUTH TABLE 


DATA 

NEXT STATE 
OUTPUT 

D 

Q 




When either Output Disable M or N is high, the outputs are disabled (high impedance state), however sequential operation of the flip-flops is not affected 
1 = High Levei X = Don’t Care 

0 = Low Level NC = No Change 


Typical Performance Characteristics 


AMBIENT TEMPERATURE (Ta) > -1-25^0 

I -1-1-1- 


AMBIENT TEMPERATURE (Ta) s +7S^C 


(VGS)«15V- 

I 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO^URCE VOLTAGE (VDS) (V) 

__^5 -10 


AMBIENT TEMPERATURE (Ta) = +2£f®C 
-GATE-TO-SOURCE voltage'(vgs) = -SV 

I 







-10V 







-15 V 














0 5 10 15 

DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO50URCE VOLTAGE (VDS) (V) 

-15 -10 -6_p 


AMBIENT TEMPERATURE (Ta) = +25®C 

GATE-TOSOURCE VOLTAGE (VGS) = -5V 

_^_ 1 _^_ 





-15V 







FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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r— 



-1-- 


AMBIENT TEMPERATURE Oa) : 

= +25®C 



















SUPPLY VOLTAGE (VDD) = 5V 




' tPHL 

FIGURE 10. FUNCTIONAL WAVEFORM 
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^0% 

" 




“ 

^00% 

J 





CHARACTER 

tPHZ 

tPLZ 

tPZL 

tPZH 


TEST 

VOLTAGE 

ATD 

ATQ 

VDD 

VSS 

VSS 

VDD 

VSS 

VDD 

VDD 

VSS 
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SEMICONDUCTOR 


CD4078BMS 


December 1992 


CMOS 8 Input NOR/OR Gate 


Features Pinout com 

• High Voltage Type (20V Rating) 

• Medium Speed Operation k**f" 

- tPHL,tPLH = 75ns(Typ.)atVDD = 10V 

a[2 

• Buffered Inputs and Output _ 

• 5V10Vand 15V Parametric Ratings 

cU 

• Standardized, Symmetrical Output Characteristics 

diT 

• 100% Tested for Quiescent Current at 20V ^ 

NC|j6 

• Maximum Input Current of IpA at 18V Over Full Pack- ^ 

age Temperature Range; lOOnA at 18V and •l•25°C vss [T 

• Noise Margin (Over Full Package/Temperature Range) * j « a-Tb ~ cTo7 e V f V g T h 

- 1VatVDD = 5V NC x no connection 

- 2VatVDD=:10V 

- 2.5VatVDD = 15V -^— -- 

• Meets All Requirements of JEDEC Tentative Standard Functional Diagram 
No. 13B, “Standard Specifications for Description of 

‘B’ Series CMOS Devices” a — - 

_ 

Description c-i—i 

CD4078BMS NOR/OR Gate provides the system designer with ° I * —V 

direct implementation of the positive logic 8 input NOR and OR 1.1.— . —I 

functions and supplements the existing family of CMOS gates. 

The CD4078BMS is supplied in these 14 lead outline packages: F 

Braze Seal DIP H4Q ® Kx 

Frit Seal DIP H1B 6,8 

Ceramic Flatpack H3W voc 


CD4078BMS 
TOP VIEW 


*JxA+B+C+D+E+F+G+H **KxA+B+C+D+E+F+G+H 
NCx NO CONNECTION 


J X A B-f C -I- D-f E F -I- G H 
KxA + B + C^-D+E-fF+G + H 
6, 8 X NO CONNECTION 
VDDx14 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t ^ no o 


File Number 3326 










Specifications CD4078BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 0ja 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 

Input Voltage Range, All Inputs ..-0.5V to VDD +0.5V Flatpack Package .. 70°C/W 

DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG)...-65°C to +150°C 

Lead Temperature (During Soldering).■f265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Input Leakage Current 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) IOH5A IVDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


OutputCurrent (Source) IOH15 VDD = 15V, VOUT = 13.5V 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


N Threshold Voltage 


P Threshold Voltage 



VNTH VDD = 10V, ISS = -1 OjiA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4078BMS 


TABLE 2 , AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Propagation Delay 


Transition Time 


Maximum Clock Input 
Frequency 


GROUPA 

SYMBOL CONDITIONS (NOTES 1.2) SUBGROUPS TEMPERATURE MIN MAX UNITS 


9 +25°C 


10,11 +125°C.-55°C 


9 +25°C 


10,11 +125°C,-55°C 


9 I +25°C 


10,11 


TPHL VDD=:5V,VIN = VDDorGND 
TPLH 


TTHL. VDD = 5V, VIN = VDD or GND 
TTLH 


FCL VDD = 5V, VIN = VDD or GND 


+125°C,-55°C 2.22 


1. VDD = 5V, CL = 50pF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


PARAMETER 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 

CONDITIONS NOTES TEMPERATURE MIN I MAX 


IDD VDD = 5V, VIN = VDD or GND | 1,2 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD=15V, VOUT = 13.5V 


-55°C, +25°C 


+125°C 
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Specifications CD4078BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


CONDITIONS 


VDD = 10V, VOH > 9V, VOL < 1V 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


ut 


1. AH voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


PARAMETER 

SYMBOL 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 

Propagation Delay 

TPHL 

TPLH 

Transition Time 

TTHL 

TTLH 

Maximum Clock Input 
Frequency 

FCL 

Input Capacitance 

CIN 

NOTES: 



V 


V 


ns 


ns 


ns 


ns 


MHz 


MHz 


PF 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10^iA 


VDD = 10V, ISS = -10nA 


VSS = 0V,IDD=10nA 


VSS = 0V,IDD= lOnA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - SSI 

IDD 

±0.1^lA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

10H5A 

± 20% X Pre-Test Reading 
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TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Bum-In) 


PDA (Note 1) 


MIL-STD-883 

METHOD 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 



1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A, 8B, 10, 11 


1,2,3,7,8A,8B,9,10,11 


1,2,3,7, 8A, 8B, 9,10,11, Deltas 


1,2,3, 8A, 8B,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional: Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ±5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V±0.5V 
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SEMICONDUCTOR 


CD4085BMS 


December 1992 


CMOS Dual 2 Wide 2 Input 
AND-OR-INVERT Gate 


Features 

• High Voltage Type (20V Rating) 

• Medium Speed Operation 

- tPHL = 90ns 

- tPLH = 125ns CTyp.) at 10V 

• Individual Inhibit Controls 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 


Pinout 


CD4085BMS 
TOP VIEW 


El xINHUAIBI -t-CIDI Ll 
E2 «INH2 A2B2 -i- C2D2 [7 


• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^C 

• Noise Margin (Over Full Packagen'emperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD:: 15V 

• Meets All Requirements of JEDEC Tentative Standard Functional Diagram 
No. 13B, “Standard Specifications for Description of 

‘B* Series CMOS Devices" 


Description 

CD4085BMS contains a pair of AND-OR-INVERT gates, each 
consisting of two 2 input AND gates driving a 3 input NOR gate. 
Individual inhibit controls are provided for both A-O-l gates.. 

The CD4085BMS is supplied in these 14 lead outline pack¬ 
ages: 

Braze Seal DIP H4H 
Frit Seal DIP H1B 



Ceramic Flatpack H5W 




E «iNHIBiT+AB + CD 
LOGIC 1 > HIGH 
LOGIC 0> LOW 

VDD«14 

VSS.7 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 

Copyright © Harris Corporation 1992 ^ 
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Specifications CD4085BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thernnal Resistance. . ?i« 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package. 70°C/W 

DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering) ...+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


MAX UNITS 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT= 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


N Threshold Voltage 



TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55®C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25®C,+125°C,-55°C 14.95 


+25°C 


-i-25°C 


+25®C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 3.5 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 


P Threshold Voltage 

VPTH 

VSS = OV, IDD = lOpA 

Functional 

F 

VDD = 2.8V, VIN = VDD or GND 



VDD = 20V, VIN = VDD or GND 



VDD = 18V, VIN = VDD or GND 



VDD = 3V, VIN = VDD or GND 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 15 V, VOH > 13.5 V, 

VOL < 1.5V 
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Specifications CD4085BMS 


TABLE 2 . AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTES 1,2) 

SUBGROUPS 

TEMPERATURE 


MAX 

UNITS 

Propagation Delay 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


450 

ns 

Data 



10,11 

+125°C, -55°C 


608 

ns 

Propagation Delay 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


620 

ns 

Data 



10,11 

+125°C,-55°C 


837 

ns 

Propagation Delay 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


300 

ns 

Inhibit 



10,11 

+125°C, -55°C 


405 

ns 

Propagation Delay 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


500 

ns 

Inhibit 



10,11 

+125°C, -55°C 


675 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 


TTLH 


10,11 

+125°C, -55°C 


270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

1 LIMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1.2 

-55°C, +25°C 

- 

1 

\iA 

+125°C 


30 

\lA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


2 

[lA 

+125®C 


60 

^A 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25®C 


2 

\iA 

+125°C 


120 

\lA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 


50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25<’C, +125“C. 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

■ 

H 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 


mA 

-55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V,VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 

-55°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

mm 

- 

mA 

-55°C 


- 

mA 

Output Current (Source) 

IOH5A 

VDD =:5V,VOUT = 4.6V 

1,2 

+125°C 

S 

-0.36 

mA 

-55°C 


-0.64 

mA 


+125°C - -1.15 mA 


-55°C 

- 

-2.0 

mA 


Output Current (Source) 


IOH5B 


VDD = 5V,VOUT = 2.5V 


1,2 





















































































































































































Specifications CD4085BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1.2 

+125°C 

- 

-0.9 

mA 

-55°C 

- 

-2.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V, VOUT= 13.5V 

1,2 

+125°C 

- 

mm 

mA 

-55°C 

- 

-4.2 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < 1V 

1.2 

+25°C,+125°C. 

-55°C 

- 

3 

V 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < 1V 

1.2 

+25°C, +125°C, 
-55°C 

+7 

- 

V 

Propagation Delay Data 

TPHL1 

VDD = 10V 

1,2,3 

+25°C 

- 

180 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

130 

ns 

Propagation Delay Data 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 

- 

250 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

180 

ns 

Propagation Delay 

Inhibit 

TPHL2 

VDD = 10V 

1,2,3 

+25°C 

- 

120 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Propagation Delay 

Inhibit 

TPLH2 

VDD = 10V 

1,2,3 

+25®C 

- 

200 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

140 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

-1 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

imyii 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 


- 

warn 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

•2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, lSS = -10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = 0V,IDD= lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD= lOpA 

1.4 

+25°C 

- 

±1 

V 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°G 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


7 


7-1049 


LOGIC 


























































































































































Specifications CD4085BMS 



TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 


PARAMETER 


Supply Current - MSI-1 


Output Current (Sink) 


Output Current (Source) 


SYMBOL 

DELTA LIMIT 

IDD 

±0.2pA 

IOL5 

± 20% X Pre-Test Reading 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9,Deltas 


100% 5004 2, 3,8A, 8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7,9 


Sample 5005 1,2,3,8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V± 0.5V 
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CURRENT (IOH)(mA) 











CD4085BMS 


Chip Dimensions and Pad Layout 



48-56 
(I.2I9-1.422) 


{1.168-L 372) 


Dimensions in parenthesis are in millimeters and are derived from 
the basic inch dimensions as indicated. Grid graduations are in 
mils (10*® inch). 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL 
PASSIVATION: 10.4kA- IS.SkA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches • 0.0218 inches 
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SEMICONDUCTOR 


CD4086BMS 


December 1992 


CMOS Expandable 4-Wide 2-Input 
AND-OR-INVERT Gate 


Features Pinout 

• Medium Speed Operation - tPHL = SOns; tPLH = 140n8 CD4i 

(Typ.)atlOV TOf 

• High Voitage Type (20V Rating) - -- 

• INHIBiT and ENABLE Inputs A [T 

• Buffered Outputs ^ 

J >INH+ENABLE-I- rr 

• 100% Tested for Quiescent Current at 20V ab + co + ef + gh I— 

• Maximum Input Current of lnA at 18V Over Full Pack- ^ ^ 

age Temperature Range; lOOnA at 18V and +25^C e H 

• Noise Margin (Over Full Package/Temperature Range) f [? 

- 1VatVDD = 5V vssE 

- 2VatVDD = 10V - 

- 2.5Vat VDD=:15V nc = noc 

• Standardized Symmetrical Output Characteristics 

• 5V; 10V and 15V Parametric Ratings _ 

• Meets All Requirements of JEDEC Tentative Standard Functional Diaaram 

No. 13B, “Standard Specifications for Description of ^ 

*B’ Series CMOS Devices” 

10 inhibit/e3(p 

Description 

CD4086BMS contain s one 4-wide 2-input AND-OR-INVERT 
gate with an INHIBIT/EXP input and an ENABLE/EXP input. 

For a 4- wide A -O-l function INHIBIT/EXP is tied to VSS and 
ENABLE/EXP to VDD. See Figure 2 and its associated 
explanation for applications where a capability greater than 
4-wide is required. 

The CD4076B is supplied in these 14 lead outline packages: 

Braze Seal DIP H4H 
Frit Seal DIP H1B 
Ceramic Flatpack H4F 


CD4086BMS 
TOP VIEW 



M ENABLE/EXP 


m INHiBIT/EXP 


NC = NO CONNECTION 



11 ENABLE/EXP 


VDD s 14 
VSS >7 
NC-4 


J = INH -I- ENABLE + AB + CD EF + GH 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t nc c 


File Number 3328 


LOGIC 













Specifications CD4086BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 0ja 0jc 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Input Voltage Range, All Inputs ...-0.5V to VDD +0.5V Flatpack Package. 70°C/W 20°C/W 

DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125°C 

Operating Temperature Range.-55°C to +125°C For TA = -55°C to +100°C (Package Type D, F, K) ---500mW 

Package Types D, F, K, H For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Storage Temperature Range (TSTG).-65°C to +150°C Linearity at 12mW/°C to 200mW 

Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.100mW 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for ForTA = Full Package Temperature Range (All Package Types) 
10s Maximum Junction Temperature.+175°C 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
Implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 













































































































































Specifications CD4086BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 


PARAMETER 

SYMBOL 

Propagation Delay 

DATA 

TPHL1 

Propagation Delay 

DATA 

TPLH1 

Propagation Delay 
INHIBIT 

TPHL2 

Propagation Delay 
INHIBIT 

TPLH2 

Transition Time 

TTHL 

TTLH 



1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 


IDD VDD = 5V, VIN = VDD or GND 
VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 I VDD = 5V, VOUT = 0.4V 



NOTES TEMPERATURE 


-55°C, +25°C 


+125°C 


-55®C, +25°C 


+125°C 


-55°C, +25®C 


+125°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


LIMITS 


MIN MAX 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 
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Specifications CD4086BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH15 

VDD =15V, VOUT= 13.5V 

1.2 

+125°C 

- 

mm 

mA 

-55°C 

- 

■a 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1.2 

+25°C,+125°C, 
-55°C 

- 

3 

V 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

■ 

- 

V 

Propagation Delay 

DATA 

TPHL1 

VDD = 10V 

1.2,3 

+25°C 


180 

ns 

VDD = 15V 

1.2,3 

+25°C 


120 

ns 

Propagation Delay 

DATA 

TPLH1 

VDD = 10V 

1.2,3 

+25°C 


250 

ns 

VDD = 15V 

1.2,3 

+25°C 


180 

ns 

Propagation Delay 
INHIBIT 

TPHL2 

VDD = 10V 

1.2,3 

+25°C 


120 

ns 

VDD = 15V 

1.2,3 

+25°C 


80 

ns 

Propagation Delay 
INHIBIT 

TPLH2 

VDD = 10V 

1.2,3 

+25°C 


200 

ns 

VDD = 15V 

1.2,3 

+25°C 


140 

ns 

Transition Time 

TTHL1 

TTLH1 

VDD = 10V 

1.2,3 

+25°C 


100 

ns 

VDD = 15V 

1.2,3 

+25°C 


80 

ns 

Input Capacitance 

CIN 

Any Input 

1.2 

+25°C 

- 

7.5 

pF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K. Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 


pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1.4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = 0V,IDD = 10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD = 10pA 

1.4 

+25®C 

- , 

±1 

H 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1.2,3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25®C 
PARAMETER ~1 SYMBOL I DELTA LIMIT 


IDD 

IOL5 

IOH5A 


Supply Current - MSI-1 
Output Current (Sink) 
Output Current (Source) 


± 0.2pA 

± 20% X Pre-Test Reading 
± 20% X Pre-Test Reading 
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CD4086BMS 



FIGURE 1. SCHEMATIC DIAGRAM 



FIGURE 2. TWO CD4086BMS’S CONNECTED AS AN 8>WIDE 2-INPUT A-O-l GATE 

Figure 2 above shows two CD4086’s utilized to obtain 8-wide Into the ENABLE/EXP input to obtain a 5-wide A-O-l func- 
2-input A-O-l function. The output (J1) of one CD4086 Is fed tion. In addit ion, a nd AND gate output can be fed directly into 
directly to the ENABLE/EXP2 line of the second CD4086. In the INHIBIT/EXP input with the same result, 
a similar fashion, any NAND gate output can be fed directly 
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CD4086BMS 


Typical Performance Characteristics 


AMBIENT TEMPERATURE (TA)» 
SUPPLY VOLTAGE (VDD)»15V I I 


AMBIENT TEMPERATURE (TA)» 425^0 


-CURRENT- 
MOV \ 


kvwx MIN 
mhMAX 


^ current! 

t- PEAKv I 


VDD 




VO 




JY 

VDD 

vss 

I 


INPUT VOLTAGE (VI)-V 

FIGURE 3. TYPICAL VOLTAGE AND CURRENT TRANSFER 
CHARACTERISTICS 


0 5 10 15 

INPUT VOLTAGE (VI)-V 

FIGURE 4. MINIMUM AND MAXIMUM VOLTAGE TRANSFER 
CHARACTERISTICS 


_ AMBIENT TEMPERATURE (Ta) = +25®C 


AMBIENT TEMPERATURE (Ta) > *2S^C 


■ GATE-TO-SOURCEV^AGE (VGS)» 15V “ 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 5. TYPICAL OUTPUTLOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


AMBIENT TEMPERATURE (Ta) » 

-GATE-TO-SOURCE VOLTAGe'(VGS) * -5V 

_^^ I 






-lOV 





-15V 









FIGURE 7. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 




0 5 10 15 

DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

FIGURE 6. MINIMUM OUTPUT LOV7 (SINK) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) s 425^0 


SUPPLY VOLTAGE (VDD) a 5V ^ 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL TRANSITION TIME vs LOAD 
CAPACITANCE 
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Typical Performance Characteristics (Continued) 






mmmummmummw/dr4,mw4 mm mu 

VSSzU 

SSSSiS^^fi'b'iar^SSS&SSSSSSSS 

SS mm S ■ w. tIL rnTj m ■ ■ mSSm mm S ■ ■ i 

■■■iiSfiliiSi 

l■ll■■■lll 





1 10 ® 10 ^ 10 * 10 ® 10 ^ 
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9. TYPICAL POWER DISSIPATION vs FREQUENCY 
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FIGURE 10. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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FIGURE 11. TYPICAL DATA OR ENABLE HIGH-TO-LOW LEVEL 
PROPAGATION DELAY TIME vs LOAD 
CAPACITANCE 
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FIGURE 12. TYPICAL DATA OR ENABLE LOW-TO-HIQH LEVEL 
PROPAGATION DELAY TIME vs LOAD 
CAPACITANCE 
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FIGURE 13. TYPICAL DATA OR ENABLE PROPAGATION 
DELAY TIME vs SUPPLY VOLTAGE 
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Chip Dimensions and Pad Layout 


10 20 30 40 49 



48-56 
(1.219-1.422) 


(1.168- 1.372) 


Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils inch). 

METALLIZATION: Thickness: 11 kA - 14kA, AL. 
PASSIVATION: 10.4kA - 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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Features 

• High Voltage Type (20V Rating) 

• Cascadable in Multiples of 4 Bits 

• Set to “15’* Input and “15“ Detect Output 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Numerical Control 

• Instrumentation 

• Digital Filtering 

• Frequency Synthesis 

Description 

CD4089BMS is a iow power 4 bit digitai rate multipiier that 
provides an output puise rate that is the clock-input-puise 
rate multipiied by times the binary input. For exampie, 
when the binary input number is 13, there wiii be 13 output 
puises for every 16 input puises. This device may be used in 


Pinout 

CD4089BMS 
TOP VIEW 


“15” OUT [T 


il VDD 

c [2 


iU B 

D [3 


l3 A 

SET TO “15” [4 


ii] CLEAR 



CASCADE 

OUT |T 


ii] INHIBIT IN (CARRY) 

INHIBIT OUT (CARRY) [7 


STROBE 

vss U 


T| CLOCK 


CD4089BMS 


CMOS Binary Rate Multiplier 


conjunction with an up/down counter and controi iogic used 
to perform arithmetic operations (adds, subtract, divide, raise 
to a power), soive aigebraic and differentiai equations, 
generate natural logarithms and trigometric functions, A/D 
and D/A conversions, and frequency division. 

For words of more than 4 bits, CD4089BMS devices may be 
cascaded in two different modes: an Add mode and a Multi¬ 
ply mode (see Figures 3 and 4). In the Add mode some of 
the gaps left by the more significant unit at the count of 15 
are filled in by the less significant units. For example, when 
two units are cascaded in the Add mode and programmed to 
11 and 13, respectively, the more significant unit will have 11 
output pulses for every 16 input pulses and the other unit will 
have 13 output pulses for every 256 input pulses for a total of 

11 13 _ 189 

16 256 ■ 256 

In the Multiply mode the fraction programmed into the first 
rate multiplier is multiplied by the fraction programmed into 
the second multiplier. Thus the output rate will be 

11 13 _ 143 

16 ^ 16 " 256 

The CD4089BMS has an internal synchronous 4 bit counter 
which, together with one of the four binary input bits, pro¬ 
duces pulse trains as shown in Figure 6. 

If more than one binary input bit is high, the resulting pulse 
train is a combination of the separate pulse trains as shown 
in Figure 6. 

The CD4089BMS Is supplied in these 16-lead outline packages: 

Braze Seal DIP H4W 

Frit Seal DIP H2R 

Ceramic Flatpack H6P 


Functionai Diagram 


BINARY RATE 



VSSsB 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 

Copyright © Harris Corporation 1992 -r a 
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Specifications CD4089BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to -l■20V Thermal Resistance. Oja 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 

Input Voltage Range, All Inputs.-0.5V to VDD •f0.5V Flatpack Package. 70°C/W 

DC Input Current, Any One Input...±10mA Maximum Package Power Dissipation (PD) at -»-125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering) ..+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package IVpe D, F, K).500mW 

For TA = -»-100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


GROUP A 
SUBGROUPS 


N Threshold Voltage 


P Threshold Voltage 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Source) IOH5A VDD == 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


OutputCurrent (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = 0V, IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15 V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15 V, VOH > 13.5V, 
VOL < 1.5V 




Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4089BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTES 1.2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Propagation Delay 

Clock to Output 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


300 

ns 

10,11 

+125°C, -55®C 


405 

ns 

Propagation Delay 

Clear to Out 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


760 

ns 

10,11 

+125°C, -55°C 


1026 

ns 

Propagation Delay 
Cascade to Out 

TPHL3 

TPLH3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


180 

ns 

10,11 

+126°C,-55°C 


243 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

1.2 

- 

MHz 

10,11 

+125®C, -55°C 

.89 

- 

MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 


MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55®C, +25°C 


5 

pA 





+125°C 


150 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 





+125°C 


300 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55®C, +25®C 


10 

pA 





+125®C 


600 

pA 

Output Voltage 

VOL5 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55®C 


50 

mV 

Output Voltage 

VOL10 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 


50 

niV 

Output Voltage 

VOH5 

VDD = 5V, No Load 

1.2 

+25°C.+125°C, 

-SS'C 

4.95 

- 

■ 

Output Voltage 

VOH10 

VDD = 10V, No Load 

1,2 

+25'>C, +125“C, 
-55®C 

9.95 


■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1.2 

+125°C 

0.36 

- 

mA 





-55®C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1.2 

+125°C 

0.9 

- 

mA 





-55®C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

mm 

- 

mA 





-55®C 

4.2 

- 

mA 

Output Current (Source) 

iOH5A 

VDD = 5V,VOUT = 4.6V 

1,2 

+125®C 

- 

-0.36 

mA 





-55®C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 





-55®C 

- 

IQQI 

mA 



Output Current (Source) 


IOH10 


VDD = 10V, VOUT = 9.5V 


1,2 


-0.9 

- 1.6 


























































































































































































Specifications CD4089BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Output Current (Source) 


Input Voltage Low 


Input Voltage High 


Propagation Delay 
Clock to Out 


Propagation Delay 
Clock to Out 


Propagation Delay 
Clock to Inhibit Out 


Propagation Delay 
Clock to Inhibit Out 


Propagation Delay 
Clear to Out 


Propagation Delay 
Cascade to Out 


Propagation Delay 
Clock to “9" or “15" Out 


Propagation Delay 
Inhibit In to Inhibit Out 


Propagation Delay Set 
to Out 


Transition Time 


Maximum Clock Input 
Frequency 


Minimum InhibiMn Setup 
Time 


Minimum Inhibit-ln 
Removal Time 


Minimum Clock Pulse 
Width 
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Specifications CD4089BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Maximum Clock Rise and 
Fall Time 


Minimum Set Removal 
Time 


Minimum Clear Removal 
Time 


Minimum Set or Clear 
Pulse Width 


Input Capacitance 


NOTES: 






CONDITIONS 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


Any Input 


NOTES 


1,2, 3,4 


1.2, 3,4 


1,2, 3,4 


1,2,3 


1.2,3 


1,2,3 


1.2,3 


1,2,3 


1.2,3 


1.2,3 


1,2,3 


1,2,3 


1,2 


TEMPERATURE 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25®C 


+25°C 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 



1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. If more than one unit is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 

NOTES 

VDD = 20V, VIN = VDD or GND 

1,4 

VDD = 10V, ISS = -10pA 

1,4 

VDD = 10V, ISS =-10^lA 

1,4 

VSS = OV, IDD = lOpA 

1,4 

VSS = 0V, IDD=10pA 

1,4 

VDD = 18V, VIN = VDD or GND 

1 

VDD = 3V, VIN = VDD or GND 

VDD = 5V 

1,2, 3,4 


TEMPERATURE 


+25®C 


+25°C 


+25®C 
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CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 

Subgroup B-6 



Specifications CD4089BMS 


TABLE 6. APPLICABLE SUBGROUPS 


MiL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2. 3, 8A, 8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 I 1 > 7,9 


Sample 5005 1,2,3,8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



Static Burn-in 2 
(Notel) 


Dynamic Burn- 
In (Note 1) 


Irradiation 
(Note 2) 


NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 
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TRUTH TABLE 


NUMBER OF PULSES OR INPUT LOGIC LEVEL 

(0 = Low; 1 = High; X = Don’t Care) 


CLK INH IN STR 


NUMBER OF PULSES OR OUTPUT LOGIC LEVEL 
(L = Low; H = High) 



* Output same as the first 16 lines of this truth table (depending on values A, B, C, D) 
’ Depends on internal state of counter 


MOST SIGNIHCANT 
DIGIT 


LEAST SIGNIRCANT 
DIGIT 


MOST SIGNIRCANT 
DIGIT 


LEAST SIGNIRCANT 
DIGIT 



CLOCK 

CLOCK 

FIGURE 2. TWO CD4089BMS’8 CASCADED IN THE ’’ADD” 
MODE WITH A PRESET NUMBER 

FIGURE 3. TWO CD4089BMS’8 CASCADED IN THE “MULTI¬ 
PLY” MODE WITH A PRESET NUMBER 

Ml ^ 13 189^ 

OF 116 256 ” 256J 

Ml 13 U3\ 

Vl6 16 " 256; 
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CD4089BMS 


CLOCK jijmrinjuijinjum^^ 

COUNTER STATE 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 0 1 


(LSB) INPUT A»H 


(MSB) INPUT 


o.H JLJLJT_JLJLJLJ1_J1|^ I 

* AN OUTPUT BIT MAY BE HLLEO IN THIS COUNTER STATE 
BY A LESS SIGNIHCANT C04089 CASCADED IN THE ADD MODE 


OUTPUT 
WAVE TRAINS^ 
(TERM 6) 


FIGURE 4. TIMING DIAGRAM 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 5. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 6. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
_ -15 -10 


AMBIENT TEMPERATURE (Ta) = +2^C 
-- GATE-TO-SOURCE VOLTAGe'(VGS) = ^V 

I I I 




FIGURE 7. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 -5 

AMBIENT TEMPERATURE (Ta) = •l■25<’C 

GATE-TO^OURCE VOLTAGE (VGS) = -6V ^ 

I I I 


FIGURE 8. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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CD4089BMS 


Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE Oa) = + 25 OC 


SUPPLY VOLTAGE (VDD) = 15V 


1 - 



-1-- 


AMBIENT TEMPERATURE (Ta) ; 

S+250C 













SUPPLY 

1 

VOLTAGE (VDD) 

= 5V^ 













10V 

15V 

1 







LOAD CAPACITANCE (CL) (pF) 


LOAD CAPACITANCE (CL) (pF) 


FIGURES. TYP. PROPAGATION DELAYTIMES AS FUNCTION OF FIGURE 10. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE (CLOCK OR STROBE TO OUT) LOAD CAPACITANCE 


AMBIENT TEMPERATURE (T/O = +25°C 


* SUPPLY VOLTAGE (VDD) = 15V 


_ ■■■■ 

tffaiiii 


_jr^««.-Mlll 

tir 


mm 


_IHIII 

HSIIIIIIIHIII 




__■■■SKiudli_ 

Ulir^HlHIII_ 

III2HIIIIBI 
illlBIIIIIM 


■■III 


■■III 


_ll■■lll■■llll 


2 4 68 2 4 68 2 4 68 2 4 68 2 4 68 

1 10 10* 10* 10^ 

INPUT FREQUENCY (fIN) (kHz) 

FIGURE 11. TYPICAL DYNAMIC POWER DISSIPATION AS A FUNCTION OF INPUT FREQUENCY 


Chip Dimensions and Pad Layout 
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SEMICONDUCTOR 
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December 1992 


CMOS Quad 2-Input 
NAND Schmitt Triggers 


Features Pinout 

• High Voltage Types (20V Rating) CD4(K 

TOI 

• Schmitt Trigger Action on Each Input With No External 

Components i- 

• Hysteresis Voltage Typically 0.9V at VDD = 5V and 

2.3VatVDD = 10V bH 

• Noise Immunity Greater than 50% j«a.b[3 

• No Limit on Input Rise and Rill Times k«c*d[7 

c IT 

• Standardized, Symmetrical Output Characteristics ^ 

dFT 

• 100% Tested for Quiescent Current at 20V _ 

vss[7 

• Maximum Input Current of IpA at 18V Over Full Pack- i- 

age Temperature Range, 10OnA at 18V and •f25°C 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard - 

No. 13B, “Standard Specifications for Description of Functional Diagram 

Series CMOS Devices” 

Applications 

• Wave and Pulse Shapers 

• High Noise Environment Systems 

• Monostable Multivibrators 

• Astable Multivibrators 

• NAND Logic 

Description 

CD4093BMS consists of four Schmitt trigger circuits. Each 
circuit functions as a two input NAND gate with Schmitt trig¬ 
ger action on both inputs. The gate switches at different 
points for positive and negative going signals. The difference 
between the positive voltage (VP) and the negative voltage 
(VN) is defined as hysteresis voltage (VH) (see Figure 1). 

The CD4093BMS is supplied in these 14 lead outline pack¬ 
ages: 

Braze Seal DIP H4H 
Frit Seal DIP H1B 
Ceramic Flatpack H3W 


CD4093BMSMS 
TOP VIEW 





OlLalT? 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 

Copyright © Harris Corporation 1992 ^ 
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Specifications CD4093BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input...±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 0ja Ojc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


Maximum Package Power Dissipation (PD) at -t-125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to -»-125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



NOTES: 1. All voltages referenced to device GND, 100% testing being im- 4. Input on terminals 1 and 2, 5 and 6,8 and 9, or 12 and 13 
plemented. 5. For accuracy, voltage is measured differentially to VDD. Limit 

2. Inputs on terminals 1,5,8,12 is 0.050V max. 

3. Input on Terminal 1 
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Specifications CD4093BMS 


Propagation Delay 


Transition Time 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

SYMBOL CONDITIONS (NOTES 1,2) SUBGROUPS TEMPERATURE 


TPHL VDD = 5V, VIN = VDD or GND 
TPLH 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


+125°C, -55°C 




1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55*^C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Output Voltage 


Output Voltage 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 



CONDITIONS 


IDD VDD = 5V, VIN = VDD or GND 1,2 


VDD = 10V, VIN = VDD or GND 1,2 


VDD = 15V, VIN = VDD or GND 1,2 


VOL VDD = 5V, No Load 


VOL VDD* 10V, No Load 


VOH I VDD *5V, No Load 


VOH VDD* 10V, No Load 


IOL5 I VDD * 5V, VOUT * 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD* 15V, VOUT* 1.5V 


Output Current (Source) I IOH5A I VDD = 5V, VOUT * 4.6V 


Output Current (Source) IOH5B I VDD * 5V, VOUT * 2.5V 


Output Current (Source) IOH10 VDD * 10V, VOUT* 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT* 13.5V 


Propagation Delay 


Transition Time 


TPHL I VDD* 10V 
TPLH 


TTHL I VDD* 10V 
TTLH 
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Specifications CD4093BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Positive Trigger 

Threshold Voltage 

VP10V 

VDD = 10V 

1,2,4 

+25°C, +125‘'C, 
-55°C 

m 

7.1 

m 

VP10V 

VDD= 10V 

1.2,5 

+25°C, +125°C, 
-55°C 

5.6 

8.2 

V 

VP15V 

VDD = 15V 

1,2,5 

+25°C, +125°C, 
-55°C 

6.3 

12.7 

V 

Negative Trigger 
Threshold Voltage 

VN10V 

VDD = 10V 

1,2,4 

+25°C, +125°C, 
-55°C 

2.5 

5.2 

V 

VN10V 

VDD = 10V 

1,2,5 

+25®C, +125°C, 
-55°C 

3.4 

6.6 

V 

VN15V 

VDD = 15V 

1,2,5 

+25°C, +125°C, 
-55®C 

4.8 

9.6 

■ 

Hysteresis Voltage 

VH10V 

VDD = 10V 

1.2,4 

+25°C, +125°C, 
-55^*0 

1.2 

3.4 

V 

VH10V 

VDD = 10V 

1,2,5 

+25'’C, +125°C. 
-55”C 

1.2 

3.4 

■ 

VH15V 

VDD = 15V 

1.2,5 

+25°C, +125°C, 
-55°C 

1.6 

5.0 

■ 

Input Capacitance 

CIN 

Any Input 

1.2 

+25°C 

- 

7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 


2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. Input on terminals 1, 5,8,12 

5. Input on terminals 1 and 2, 5 and 6, 8 and 9, or 12 and 13 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

IQIII 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1.4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = 0V, IDD=10pA 

1.4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD= lOpA 

1.4 

+25°C 

- 

±1 

V 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

VDD = 3V,VIN=rVDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3. 4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for+25°C limit. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


7 



7-1077 


LOGIC 











































































































































Specifications CD4093BMS 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25^0 



PARAMETER 


Supply Current - MSI-1 


Output Current (Sink) 


Output Current (Source) 



DELTA LIMIT 


±0.2mA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note!) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


MIL-STD-883 

METHOD 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B, 10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,2,3,7, 8A, 8B, 9,10,11, Deltas 


1,7,9 


1,2, 3,8A, 8B,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5. IOH5A 



NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


Subgroups 1,23 


READ AND RECORD 


PRE-IRRAD 


POST-IRRAD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 


Logic Diagram 




* All inputs protected by CMOS protection network 


1 OF 4 SCHMITT TRIGGERS 
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CD4093BMS 







10V 









5V 




DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


5 10 15 

DRAJN-TO-SOURCE VOLTAGE (VDS) (V) 


FIGURE 5. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


FIGURE 6. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TOSOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE (Ta) * +2^C 
-GATE-TO-SOURCE VOLTAGe'(VGS) «-^V 




FIGURE 7. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE (Ta) s +2S^C 

I I ' I 

GATE-TO^OURCE VOLTAGE (VGS)»-5V 



FIGURE 8. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) = +25®C 
- LOAD CAPACITANCE (CL) = 50pF 



AMBIENT TEMPERATURE (Ta) = 425®C 


SUPPLY VOLTAGE (VDD) = 5V ^ 










10V 


15V 





5 10 15 20 0 20 40 60 80 100 

SUPPLY VOLTAGE (VDD) LOAD CAPACITANCE (CL) (pF) 

9. TYPICAL PROPAGATION DELAY TIME vs. SUPPLY FIGURE 10. TYPICAL TRANSITION TIME vs. LOAD 
VOLTAGE CAPACITANCE 


7-1080 


OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 










CD4093BMS 


Typical Performance Curves (continued) 


AMBIENT TEMPERATURE (T/O « +25®C 
INPUT ON TERMINALS 1,5,8.12 OR 2.6,9,13; 
OTHER INPUTS TIED TO VDO 





eF 5V,1kHz ambient TEMPERATURE (Ta)=*+25°C 

J L LOAD CAPACITANCE (CL)» 15pF 


4 68' 2 4 68*„ 2 4 68> 2 4 68 

10 ^ 10 * 10 ^ 10 

FREQUENCY (0 (kHz) 


2 4 68'^ 2 4 ( 


8', 2 4 68' 2 4 68'_ 2 4 ( 

103 10 * 10 ® 


RISE AND FALL TIME (tR, tF) (ns) 


FIGURE 13. TYPICAL POWER DISSIPATION vs. FREQUENCY FIGURE 14. TYPICAL POWER DISSIPATION vs. RISE AND 


CHARACTERISTICS 


FALL TIMES 


Applications 


TO CONTROL 
SIGNAL OR 
VDD 


-rm.; 


VDD TO CONTROL 
f SIGNAL OR 
I VDD 


1/4 CD4093BMS 


FREQUENCY RANGE OF WAVE SHAPE 
IS FROM DC TO 1MHz 


—I—1 VDD 
^1/4CD4093BMS J Lyss 

VVDD-VP J 
SOkO^R^IMO 
lOOpF^C^IpF 

FOR THE RANGE OF R AND C 
GIVEN 5|iS<tM< Is 


FIGURE 15. WAVE SHAPER 


FIGURE 16. MONOSTABLE MULTIVIBRATOR 
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CD4093BMS 


Appiications (Continued) 


TO CONTROL 


SIGNAL OR 

VDD 

'"’“Ju" 

1 1/4 CD4093BMS 

VSS-J •—' 



7 >c 

SOkOlR^IMO 

lOOpF^C^IjiF 

FOR THE RANGE OF R AND C 

vss 

GIVEN 2)iS<tA<0.4a 

FIGURE 17. ASTABLE MULTIVIBRATOR 


Chip Dimensions and Pad Layout 



{I.B03-2.007) 


Dimension in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10'^ inch). 

MCTALLIZATION: Thickness; 11 kA -14kA, AL. 
PASSIVATION: 10.4kA • 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.01 98 inches - 0.021 8 inches 
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CD4094BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• 3-State Parallel Outputs for Connection to Common 
Bus 

• Separate Serial Outputs Synchronous to Both Positive 
and Negative Clock Edges for Cascading 

• Medium Speed Operation - 5MHz at 10V (typ) 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Serial-to-Parallel Data Conversion 

• Remote Control Holding Register 

• Dual-Rank Shift, Hold, and Bus Applications 

Description 

CD4094BMS is a 8-stage serial shift register having a storage 
latch associated with each stage for strobing data from the serial 
input to parallel buffered 3-state outputs. The parallel outputs 
may be connected directly to common bus lines. Data is shifted 
on positive clock transitions. The data in each shift register stage 
Is transferred to the storage register when the STROBE Input Is 
high. Data in the storage register appears at the outputs when¬ 
ever the OUTPUT-ENABLE signal is high. 

Two serial outputs are available for cascading a number of 
CD4094BMS devices. Data is available at the QS serial output 
terminal on positive clock edges to allow for high-speed opera¬ 
tion in cascaded systems in which the dock rise time is fast. The 
same serial information, available at the Q’S terminal on the next 
negative clock edge, provides a means for cascading 
CD4094BMS devices when the clock rise time is slow. 

The CD4094BMS is supplied in these 16 lead outline packages: 
Braze Seal DIP H4X 
Frit Seal DIP H1F 
Ceramic Flatpack H6W 


CMOS 8-Stage Shift-and-Store 
Bus Register 



Functional Diagram 


OUTPUT 
ENABLE 15 


8 -STAGE 

SHIFT 

REGISTER 


8 -BiT 

STORAGE 

REGISTER 


3-STATE 

OUTPUTS 


SERIAL 
OUTPUTS 
■ 10 Q’S 


VDDxie 

VSSx8 


PARALLEL OUTPUTS Q1 - Q8 


(TERMINALS 4,5,6,7,14,13,12,11, RESPECTIVELY) 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r i noo 


File Number 3194 
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Specifications CD4094BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).•f265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D. F, K).500mW 

For TA = +100°C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Ternperature Range (All Package Types) 
Junction Temperature.+175°C 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


TrI-State Output 
Leakage 


Tri-State Output 
Leakage 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND VDD = 20 


GROUP A 
SUBGROUPS 



VIN = VDD or GND 


VDD = 18V 


VDD = 20 



VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10nA 


VSS = 0V, IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 





VIN = VDD or GND 
VOUT = 0V 


VIN = VDD or GND 
VOUT=VDD 


VDD = 18V 


VDD = 20V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25®C 


+125°C 


-55°C 


+25®C 


+125°C 


-55°C 


|+25°C, +125°C, -55°C 


+25®C 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+^25^C 


-55®C 


+25°C, +125°C, -55°C 


+25°C, +125®C, -55°C 


+25°C, +125°C, -55°C 


+25®C,+125®C,-55®C 



I LIMITS I 


- 

mm 

- 

IES!I 

- 

mm 

IBEsI 

IHH 

I -1000 1 

HI 

iBEa 

BBI 

- 


- 


- 

TiW 

- 

m 

14.95 

{HI 

11^1 

HI 

IBEI 

HI 

IKBI 

HI 

- 

ESI 


■El 

- 

■El 

- 

ESI 

\Em 

BEI 

imm 

■El 


VOL< 

VDD/2 


1.5 

3.5 

- 

- 

■1 

11 

- 

IKZl 

HI 

\mm 

HI 

lEZI 

HI 

- 

lEEl 

- 

\mm 

- 

IKQI 


NOTES: 1. Ail voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs. 


is 0.050V max. 
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Specifications CD4094BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

UMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Clock to Serial Output QS 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 
(Note 1,2) 

9 

+25°C 


600 

ns 

10,11 

+125°C, -55°C 


810 

ns 

Propagation Delay 

Clock to Serial Output 

Q’S 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 
(Note 1,2) 

9 

+ 250 C 


460 

ns 

10,11 

+125°C, -55°C 


621 

ns 

Propagation Delay 

Clock to Parallel Output 

TPHL3 

TPLH3 

VDD ?= 5V, VIN = VDD or GND 
(Note 1,2) 

9 

+25°C 


840 

ns 

10,11 

+125°C, -55°C 


1134 

ns 

Propagation Delay 

Strobe to Parallel Output 

TPHL4 

TPLH4 

VDD = 5V, VIN = VDD or GND 
(Note 1,2) 

9 

+25°C 


580 

ns 

10,11 

+125°C, -55°C 


783 

ns 

Propagation Delay 

Output Enable to Parallel 
Output 

TPHZ 

TPZH 

VDD = 5V, VIN = VDD or GND 
(Note 2, 3) 

9 

+25°C 


280 

ns 

10,11 

+125°C, -55°C 


378 

ns 

Propagation Delay 

Output Enable to Parallel 
Output 

TPLZ 

TPZL 

VDD = 5V, VIN = VDD or GND 
(Note 2,3) 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 
(Note 1,2) 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 

Maximum Clock input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 
(Note 1,2) 

9 

+ 250 C 

^25 

- 

MHz 

10,11 

+125°C, -55°C 

.93 

- 

MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 

3. CL = 50pF, RL = 1K. Input TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







UMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1.2 

-55°C, +25°C 

- 

5 

pA 





+125°C 

- 

150 

pA 



VDD = 10V, VIN = VDD or GND 

1.2 

-55°C, +25°C 

- 

10 

pA 





+125°C 

- 

300 

pA 



VDD = 15V, VIN = VDD or GND 

1.2 

-55°C, +25°C 

- 

10 

pA 





+125°C 

- 

600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1.2 

+25°C, +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1.2 

+25®C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 


■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 





-55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 





-55°C 

1.6 

- 

mA 

























































































































































































Specifications CD4094BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER SYMBOL CONDITIONS 


Output Current (Sink) IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Source) I IOH5A I VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V. VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


Input Voltage Low 


VIL VDD = 10V, VOH > 9V, VOL < IV 


Input Voltage High VIH VDD = 10V, VOH > 9V, VOL < IV 


Propagation Delay 
Clock to Serial Output Qs 


Propagation Delay 
Clock to Serial Output Q’s 


Propagation Delay 
Clock to Parallel Output 


Propagation Delay 
Strobe to Parallel Output 


Propagation Delay 
Output Enable to Parallel 
Output 


Propagation Delay 
Output Enable to Parallel 
Output 


Transition Time 


Maximum Clock Input 
Frequency 


Minimum Data Setup 
Time 


Maximum Clock Input 
Rise and Fall Time 


Minimum Clock Pulse 
Width 



TTLH I VDD = 10V 
TTHL 


VDD = 10V 



TRCL |VDD = 5V 
TFCL 
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Specifications CD4094BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

UMITS 

UNITS 

MIN 

MAX 

Minimum Strobe Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 

- 

200 

ns 

1 

o 

Q 

> 

1,2,3 

+ 250 C 

- 

80 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

70 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

mm 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K. Input TR, TF < 20ns. 

5. If more than one unit is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive toad. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1.4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V,ISS = -10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

• 

±1 

■ 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 
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Specifications CD4094BMS 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


MIL-STD-883 

METHOD 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


READ AND RECORD 


IDD, IOL5, IOH5A 



1,2,3,7,8A,8B,9,10,11 


1,2,3,7, 8A. 8B, 9,10,11, Deltas | Subgroups 1,2, 3, 9,10,11 


1.2, 3,8A, 8B,9 


Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


PRE-IRRAD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 
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CLA 

OUTPUT 

ENABLE 


0 


0 




1 PARALLEL OUTPUTS 

SERIAL OUTPUTS 

01 

ON 

QS* 

Q’S 

oc 

OC 

Q7 

NC 

oc 

oc 

NC 

07 

NC 

NC 

07 

NC 

0 

QN-1 

07 

NC 

1 

QN-1 

07 

NC 

NC 

NC 

NC 

07 



A = Level Change 

Logic 1 = High 

X = Don’t Care 

Logic 0 = Low 

NC = No Change 


OC = Open Circuit 


* At the positive clock edge information in the 7th shift register stage is transferred to the 8th register stage 

and the OS output 



7-1089 





















































CD4094BMS 




DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



LOAD CAPAaTANCE (CL) (pF) 

FIGURE 6. CLOCK-TO-SERIAL OUTPUT OS PROPAGATION 
DELAY VS CL 



DRAIN-TDSOURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TD^OURCE VOLTAGE (VDS) (V) 



FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



FIGURE 7. CLOCK-TO-SERIAL OUTPUT Q’S PROPAGATION 
DELAY VS CL 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 












Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE Ha) =: 425°C 


AMBIENT TEMPERATURE Oa) = +25*’C 


SUPPLY VOLTAGE (VDD)» 5V ■ 


SUPPLY VOLTAGE (VDD) = 5V 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. CLOCK-TO-PARALLEL OUTPUT PROPAGATION 
DELAY vs CL 

^ 300 


■ III 

AMBIENT TEMPERATURE (T/J » 

_ ... 1 _ 1 _ 1 

1 

i+25®C 

1 _ 

.PLH^ 






0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 10. OUTPUT ENABLE-TO-PARALLEL OUTPUT 
PROPAGATION DELAY V8 CL 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 9. STROBE-TO-PARALLEL OUTPUT PROPAGATION 
DELAY vs CL 

I I I I 

AMBIENT TEMPERATURE (Ta) =425®C 


SUPPLY VOLTAGE (VDD) s 5V ^ 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 11. TYPICAL TRANSITION TIME vs LOAD 
CAPACITANCE 




■* 0 5 10 15 20 

SUPPLY VOLTAGE (VDD) (V) 

FIGURE 12. TYPICAL MAXIMUM-CLOCK-FREQUENCY vs 
SUPPLY VOLTAGE 


? io6 C ambient TEMPERATURE (Ta)»+25®C 
X ^ ® . ALTERNATING 0 AND 1 PATTERN 

Q -OUTPUTENABLE HIGH 

=' F STROBE HIGH EV 


mmwiimmwiUmrMr'fimMm 
■■ ■ ■ 1 ^ ^ ■ 


1 10 10 ^ 10 ® 10 ^ 10 ® 
INPUT FREQUENCY (fl) (kHz) 

FIGURE 13. DYNAMIC POWER DISSIPATION vs INPUT CLOCK 
FREQUENCY 
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CD4094BMS 


CLOCK 



FIGURE 14. TIMING DIAGRAM 



DATA CLOCK 


FROM REMOTE 
CONTROL PANEL 


FIGURE 15. REMOTE CONTROL HOLDING REGISTER 
































































CD4094BMS 

Chip Dimensions and Pad Layout 



' (2.4M-2.642J I 

Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL 
PASSIVATION: 10.4kA -15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches • 0.0218 inches 
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SEMICONDUCTOR 


December 1992 


CD4095BMS 

CD4096BMS 

CMOS Gated J-K 
Master-Slave Flip-Flops 


Features 

• Set-Reset Capability 

• High Voitage Types (20V Rating) 

• CD4095BMS Non-Inverting J and K Inputs 

• CD4096BMS Inverting and Non-Inverting J and K 
Inputs 

• 16MHz Toggle Rate (Typ.) at VDD-VSSs 10V 

• Gated Inputs 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^0 

• Noise Margin (Over Fuli Package/Temperature Range) 
. 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets ail requirements of JEDEC Tentative Standard 
No. 13B, **Standard Specifications for Description of 

Series CMOS Devices” 

Applications 

• Registers 

• Counters 

• Controi Circuits 

Description 

CD4095BMS and CD4096BMS are J-K Master-Slave Flip- 
Flops featuring separate AND gating of multiple J and K 
Inputs. The gated J-K inputs control transfer of information 
into the master section during clocked operation Information 
on the J-K Inputs is transferred to the Q and Q outputs on 
the positive edge of the clock pulse. SET and RESET inputs 
(active high) are provided for asynchronous operation. 

The CD4095BMS and CD4096BMS are supplied in these 14 
lead outline packages: 

Braze Seal DIP H4Q 
Frit Seal DIP H1A 


Pinouts 


CD4095BMS 
TOP VIEW 



CD4096BMS 
TOP VIEW 



ncbNo connection 


Functionai Diagrams 


CD4095BMS 



^ VDD«14 
VSS = 7 
NCsl 


CD4096BMS 


CLOCK 

!S-i^ 

K3-2-C 
RESET- 


J ® Q t-^Q 


r . .? 

_^ VDD»:14 

- VSS = 7 

NCsl 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications CD4095BMS, CD4096BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance , 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package.... 70°C/W 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K)..Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Input Leakage Current 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V. VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


VOL15 VDD = 15V. No Load 


VOH15 VDD = 15V. No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


OutputCurrent (Source)! IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V. VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V. VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


N Threshold Voltage 


P Threshold Voltage 




Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4095BMS, CD4096BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1.2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Clock to Output 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


500 

ns 

10,11 

+125°C, -55°C 


675 

ns 

Propagation Delay 

Set or Reset to Output 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25“C 


300 

ns 

10,11 

+125°C, -55°C 


405 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

3.5 

- 

MHz 

10,11 

+125°C, -55°C 

2.59 

- 

MHz 


NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


1 

pA 





+125°C 


30 

pA 



VDD = 10V, VIN =: VDD or GND 

1,2 

-55°C, +25°C 


2 

pA 





+125°C 


60 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55°C,+25°C 


2 

pA 





+125®C 


120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 


50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 


50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

■ 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

- 

V 

Output Current (Sink) 

IOL5 

VDD=:5V, VOUT = 0.4V 

1.2 

+125°C 

0.36 

- 

mA 





-55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 





-55°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

wsm 

- 

mA 





-55°C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 





-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 





-55°C 

- 

-2.0 

mA 











































































































































































Specifications CD4095BMS, CD4096BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH10 

VDD = 10V.VOUT = 9.5V 

1.2 

+125°C 

- 

-0.9 

mA 

-55°C 

- 

-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1,2 

+125°C 

- 

MM 

mA 

-55»C 

- 

mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- 

V 

Propagation Delay 

Clock to Output 

TPHL 

TPLH 

VDD = 10V 

1,2,3 

+25°C 

- 

200 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

150 

ns 

Propagation Delay 

Set or Reset to Output 

TPHL 

TPLH 

VDD = 10V 

1,2,3 

+25°C 

- 

150 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

100 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 10V 

1,2,3 

+25°C 

8 

- 

MHz 

VDD = 15V 

1,2,3 

+25°C 

12 

- 

MHz 

Minimum Set or Reset 
Pulse Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


200 

ns 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


50 

ns 

Minimum Data Setup 

Time 

TS 

VDD = 5V 

1,2,3 

+25°C 


400 

ns 

VDD = 10V 

1,2,3 

+25'C 


160 

ns 

VDD = 15V 

1,2,3 

+25°C 


100 

ns • 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


140 

ns 

VDD = 10V 

1,2,3 

+25°C 


60 

ns 

VDD = 15V 

1,2,3 

+25°C 


40 

ns 

Maximum Clock Input 

Rise or Fall Time 

TRCL 

TFCL 

VDD = 5V 

1,2,3 

+25°C 


15 

ps 

VDD = 10V 

1,2,3 

+25°C 


5 

ps 

VDD = 15V 

1,2,3 

+25°C 

- 

5 

ps 

Input Capacitance. 

CIN 

Any Input 

1,2 

+25°C 

- 


PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 
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Specifications CD4095BMS, CD4096BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1.4 

+25°C 

- 

7.5 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1.4 . 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = 0V, IDD=10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD = 10pA 

1.4 

+25°C 

- 

±1 

V 

Functional 

■mi 

VDD = 18V, ViN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 


m 

VDD = 3V, ViN = VDD or GND 




Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Umit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

± 0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 


Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100% 5004 

1,7,9, Deltas 


Final Test 

100%5004 

2,3, 8A, 8B, 10,11 


Group A 

Sample 5005 

1,2,3,7,8A,8B,9, 10,11 


Group B 

Subgroup B-5 

Sample 5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2,3,9,10,11 

Subgroup B-6 

Sample 5005 

1,7,9 


Group D 

Sample 5005 

1,2,3, 8A, 8B,9 

Subgroups 1,23 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


























































































































Specifications CD4095BMS, CD4096BMS 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OSCILLATOR 



Static Burn-In 2 
Not 0 l 


Dynamic Bum- 
In Note 1 


Irradiation 
Note 2 


CD4096BMS 


Static Burn-In 1 
Note 1 


Static Burn-In 2 
Note 1 


Dynamic Bum- 
In Note 1 


Irradiation 
Note 2 


1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V ± 0.5V 
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Logic Diagram 


FOR 

CD4095BMS 




CD4095BMS, CD4096BMS 


•ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 



TRANSMISSION GATE 


INPUT TO OUTPUT IS: 


jNiyopm 


a) A BIDIRECTIONAL LOW 
IMPEDANCE WHEN CONTROL INPUT 1 

IS ‘‘LOW” AND CONTROL INPUT 2 IS “HIGH” 

b) AN OPEN CIRCUIT WHEN CONTROL INPUT 1 
IS “HIGH” AND CONTROL INPUT 2 IS “LOW” 


FIGURE 1. CD4095BMS AND CD4096BMS LOGIC DIAGRAM 


TRUTH TABLES 


SYNCHRONOUS OPERATION 

(S»0, 

R = 0) 

INPUTS BEFORE POSITIVE 

OUTPUTS AFTER POSITIVE 

CLOCK TRANSITION 

CLOCK TRANSITION 


ASYNCHRONOUS OPERATION 

(JANDK = 

Don’t Care) 

INPUTS BEFORE POSITIVE 

OUTPUTS AFTER POSITIVE 

CLOCK TRANSITION 

CLOCK TRANSITION 




No Change 

No Change 

0 

1 

1 

0 

Toggles 

Toggles 


No Change 

No Change 

0 

1 

1 

0 

0 

0 


* ForCD4095BMS 

ForCD4096BMS 

0 = VSS,1=VDD 

J = J1*J2*J3 

J = J1 •J2«J3 


K=K1 -Ka-KS 

K = K1 •K2-K3 
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CD4095BMS, CD4096BMS 



FIGURE 2. PROPAGATION DELAY, TRANSITION, AND SETUP FIGURE 3. CLOCK PULSE RISE AND FALL TIME WAVEFORMS 
TIME WAVEFORMS 




VSS VSS 

FIGURE 4. CD4095BMS CONNECTED IN TOGGLE MODE FIGURE 5. CD4096BMS CONNECTED AS A *‘D” TYPE FLIP-FLOP 



STATE 0|l|2|3|4|5|6|7|8|0|0il 
CLOCK 

OB_ I ——1__j-1_ 

Qc I -— L_ 

QO____J I_ 



NOTE; 

PINS 2 & 13 RESET « 
SET. GO TO VSS ON 
ALL UNITS 


FIGURE 6. SYNCHRONOUS BINARY DIVIDE-BY-TEN COUNTER 
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CD4095BMS,CD4096BMS 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
FIGURE 7. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 8. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
_-15_-10 


AMBIENT TEMPERATURE (Ta) » 

-GATE-TO-SOURCE VOLTAGE (VGS)«-5V 




FIGURE 9. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 -5 


AMBIENT TEMPERATURE (Ta) s-^2^C 

GATE-TO-SOURCE VOLTAGE (VGS) >-5V ^ 

I I I 



FIGURE 10. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) > 425<’C 


SUPPLY VOLTAGE (VDD) a 5V 












10V 


liv 

— 


0 25 50 75 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 11. TYPICAL PROPAGATION DELAY TIME vs LOAD 
CAPACITANCE 


AMBIENT TEMPERATURE (Ta) » 


SUPPLY VOLTAGE (VDD) s 5V ^ 


0 20 40 60 80 100 

LOAD CAPAaTANCE (CL) (pF) 

RGURE1Z TYPICAL TRANSITION TIME vs LOAD 
CAPACITANCE 


HIGH (SOURCE) CURRENT (lOH) (mA) 












CD4095BMS, CD4096BMS 


Typical Performance Characteristics (Continued) 



SUPPLYVOLTAGE(VDD)(V) INPUT FREQUENCY (fIN) (kHz) 

FIGURE 13. TYPICAL CLOCK FREQUENCY VS SUPPLY FIGURE 14. TYPICAL POWER DISSIPATION VS INPUT CLOCK 

VOLTAGE (TOGGLE MODE - SEE FIGURE 4) FREQUENCY 

Chip Dimensions and Pad Layouts 



CD4095BHMS CD4096BHMS 

Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (lO"^ inch). 

METALLIZATION: Thickness: 11 kA - 14kA, AL. 
PASSIVATION: 10.4kA -15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 


7-1103 
















SEMICONDUCTOR 


CD4098BMS 


December 1992 


CMOS Dual Monostable Multivibrator 


Features 

• High Voltage Type (20V Rating) 

• Retriggerable/Resettable Capability 

• Trigger and Reset Propagation Delays Independent of 
RX,CX 

• Triggering from Leading or Trailing Edge 

• Q and Q Buffered Outputs Available 

• Separate Resets 

• Wide Range of Output Pulse Widths 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^0 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Pulse Delay and Timing 

• Pulse Shaping 

Astable Multivibrator 


Pinout 


CD4098BMS 
TOP VIEW 


RXCX(1) [2 
RESET (1) [I 



14j RXCX (2) 
^ RESET (2) 
^ +TR (2) 


Description 

CD4098BMS dual monostable multivibrator provides stable 
retriggerable/resettable one shot operation for any fixed volt¬ 
age timing application. 

An external resistor (RX) and an external capacitor (CX) 
control the timing for the circuit. Adjustment of RX and CX 
£rovides a wide range of output pulse widths from the Q and 
Q terminals. The time delay from trigger input to output 
transition (trigger propagation delay) and the time delay from 
reset input to output transition (reset propagation delay) are 
independent of RX and CX. 

Leading edge triggering (+TR) and trailing edge triggering 
(-TR) inputs are provided for triggering from either edge of 
an input pulse. An unused +TR Input should be tied to VSS. 
An unused -TR input should be tied to VDD. A RESET (on 
low level) is provided for immediate termination of the output 
pulse or to prevent output pulses when power Is turned on. 
An unused RESET input should be tied to VDD. However, if 
an entire section of the CD4098BMS Is not used, its RESET 
should be tied to VSS. See Table 9. 

In normal operation the circuit triggers (extends the output 
pulse one period) on the application of each new trigger 
pulse. For operation in the non-retriggerable mode, Q is 
connected to -TR when leading edge triggering (+TR) is 
used or Q is connected to +TR when trailing edge triggering 
(-TR) is used. 

The time period (T) for this multivibrator can be 
approximated by: TX = V 2 RXCX for CX 3 0.01 pF. Time 
periods as a function of RX for values of CX and VDD are 
given in Figure 8. Values of T vary from unit to unit and as a 
function of voltage, temperature, and RXCX. 

The minimum value of external resistance, RX, is 5kQ. The 
maximum value of external capacitance, CX, is lOOpF. 
Figure 9 shows time periods as a function of CX for values of 
RX and VDD. 

The output pulse width has variations of ±2.5% typically, over 
the temperature range of -55°C to +125°C for CX = lOOOpF 
and RX = lOOka 

For power supply variations of ±5%, the output pulse width 
has variations of ±0.5% typically, for VDD = 10V and 15V 
and ±1% typically, for VDD = 5V at CX = lOOOpF and 
RX = 5ka 

The CD4098BMS is supplied in these 16-lead outline packages: 

Braze Seal DIP H4T 

Frit Seal DIP H1F 

Ceramic Flatpack H6W 


TERMINALS 1, 8,15 ARE ELECTRICALLY 
CONNECTED INTERNALLY 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t h -i nvi 


File Number 3332 
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Specifications CD4098BMS 


Absolute Maximum Ratings 


Reliabiiity Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance , 

(Voltage Referenced to VSS Terminals) Ceramic DIP and F 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package , 


Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package. 70°cyw 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For TA = -55°C to +100®C (Package Type D, F, K).500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).. +265°C Device Dissipation per Output Transistor.lOOmW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 14.95 




IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


OutputCurrent (Source)! IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD=10V,ISS = -10pA 


N Threshold Voltage 


P Threshold Voltage 



VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN =: VDD or GND 


VDD =r 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


Input Voltage High 
(Note 2) 


input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 
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PARAMETER 

SYMBOL 

Propagation Delay 
+TR,-TRtoQ,Q 

TPHL1 

TPLH1 

Transition Time 

TTHL1 


Transition Time 
(Note 2) 


Specifications CD4098BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 



RX = 5K to 10KO, CX = 15pF to 
10,000pF 


TTLH1 VDD = 5V, VIN = VDD or GND 
RX = 5Kto10Kn, CX^ISpF 



+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


LIMITS 

MAX UNITS 


500 



1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


SYMBOL CONDITIONS 


IDD VDD = 5V, VIN = VDD or GND 


VDD = 10V, VIN = VDD or GND 


VDD = 15V, VIN = VDD or GND 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT= 1.5V 


VDD = 5V, VOUT = 4.6V 


VDD = 5V, VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD =15V, VOUT = 13.5V 


VDD = 10V, VOH > 9V, VOL < 
IV 



NOTES TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25®C 


+125°C 


+25°C, +125°C, 
-55°C 


1,2 +25®C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


+25°C, +125°C, 
-55°C 



+25°C, +125°C, 
-55®C 


MAX UNITS 


]iA 


\iA 


\iA 


pA 


pA 


pA 
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Specifications CD4098BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 



Input Voltage High 


Propagation Dejay 

+TR,-TRtoQ,Q 

CX^ISpF 


Propagation Delay 
Reset CX^ 15pF 


Transition Time 
CX = 15pFto10,000pF 


Transition Time 
CX = 0.01pFto0.1pF 


Transition Time 
CX = 0.1pFto1pF 


Transition Time 
CX^ISpF 


Minimum Reset Pulse 
Width, CX=15pF 


Minimum Reset Pulse 
Width, CX=1000pF 


Minimum Reset Pulse 
Width, CX=:0.1pF 


Pulse Width Match Be¬ 
tween Circuits in Same 
Package 


Trigger Rise or Fall Time 


Input Capacitance 


VDD = 10V, VOH > 9V. VOL < 
IV 



1. Ail voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, inputs tR, tF < 20ns. 

4. RX:r5Kto10Mn. 

5. RX = 100kQ 

6. RX = 10kO 
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PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


Specifications CD4098BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL CONDITIONS 


IDD VDD = 20V, VIN = VDD or GND 


VNTH VDD = 10V, ISS = -1 OpA 


AVTN VDD = 10V, ISS = -1 OpA 


VSS = 0V, IDD = 10pA 


VSS = 0V,IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 




NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25®C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

± 0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2, 3, 8A, 8B, 10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7, 9 


Sample 5005 1,2,3, 8A, 8B, 9 



READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, 10L5, IOH5A 



Subgroups 1,2, 3,9,10,11 


Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 
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Specifications CD4098BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

9V±-0^V 

OSCILLATOR 

50kHz 

25kHz 

Static Burn-In 1 
Note 1 

6,7,9,10 

1-5, 8,11-15 

16 




Static Burn-In 2 
Note 1 

6.7,9,10 

1,8,15 

2-5,11-14,16 




Dynamic Bum- 
In Note 1 

..... 

1,4, 8,12,15 

2,14,16 

6,7, 9,10 

5,11 

3,13 

Irradiation 

Note 2 

2.6,7,9,10,14 

1,8,15 

3-5,11-13,16 





NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 


TABLE 9. FUNCTIONAL TERMINAL CONNECTIONS 


FUNCTION 

VDD TO 

TERM. NO. 

VSSTO 

TERM. NO. 

INPUT PULSE TO 
TERM. NO. 

OTHER 

CONNECTIONS 

MON01 

MONO 2 

MON01 

MONO 2 

MON01 

MONO 2 

MON01 

MONO 2 

Leading Edge Trigger/ 
Retriggerable 

3,5 

11,13 



4 

12 



Leading Edge Trigger/ 
Non-Retriggerabie 

3 

13 



4 

12 

5-7 

11-9 

Trailing Edge Trigger/ 
Retriggerable 

3 

13 

4 

12 

5 

11 



Trailing Edge Trigger/ 
Non-Retriggerable 

3 

13 



5 

11 

4-6 

12-10 

Unused Section 

5 

11 

3,4 

12,13 






NOTES: 

1. A retriggerable one-shot multivibrator has an output pulse width which is extended one full time period (TX) after application of the last 
trigger pulse. The minimum time between retriggering edges (or trigger and retrigger edges) Is 40% of (TX). 

2. A non-retriggerable one-shot multivibrator has a time period TX referenced from the application of the first trigger pulse. 

INPUT PULSE TRAIN J^JLITTL 

RETRIGGERABLE MODE i- i ^ i 

PULSE WIDTH (+TR MODE) ^ TX ^ 



NON-RETRIGGERABLE MODE 
PULSE WIDTH (-TR MODE) 








































































OUTPUT LOW (SINK) CURRENT (lOL) (mA) 


Logic Diagram 


3 ( 13 ) 0 ^ 
RESET I 


1 (15) O—I 

8 0—1 VSS 

16 O - VDD 




1 _^ 

|ri R2| 

-b>i 

1 

















_ ^ 


K 2(14) 


NOTE: 

SCHEMATIC SHOWN IS \ OF TOTAL 
PACKAGE. TWO SETS OF TERMINAL 
NUMBERS ARE SHOWN. TERMINALS 
1. 8, AND 15 ARE ELECTRICALLY 
CONNECTED INTERNALLY. 


*ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 


FIGURE 1. LOGIC DIAGRAM 
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Typical Performance Characteristics (Conttnued) 

DRAIN-TQ^URCE VOLTAGE (VDS) (V) 


AMBIENT TEMPERATURE (Ta) = 42^C 
-GATE-TO50URCE VOLTAGE (VGS)x ^V 

_^^_ 







-10V 





y 


-15V 

— 











DRAIN-TOSOURCE VOLTAGE (VDS) (V) 


AMBIENT TEMPERATURE (Ta) * +25®C 

GATE-TOSOURCE VOLTAGE (VGS) x -SV 

_1_^_L__ 



-10V 



-15V 








FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



0 20 40 60 80 100 120 140 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL PROPAGATION DELAY TIME vs LOAD CA¬ 
PACITANCE, TRIGGER INTO Q OUT (ALL VALUES 
OF CXANDRX). 


f AMBIENT TEMPERATURE (T/O = 425®C 


HVU:«■■■■ ITDaBHl 

-tm 


llllii!l!iililHIIIHIII^- 

nniiiHiiiKPiiiiirjii 

isasmss^mmim 

^'MiwrwmHKr'.mu 


HlIHlIIIIMIIIll 

BgfBSBMI' 


2 4 68 2 4 68 2 4 68 2 4 68 2 4 68 2468 2468 
10-^ 1 10 10^ 10® 10^ 10® 10* 
PULSE WIDTH (PW) (p8) 

FIGURE 8. TYPICAL EXTERNAL RESISTANCE vs PULSE 
WIDTH 



AMBIENT TEMPERATURE (Ta) = +25®C 


SUPPLY VOLTAGE (VDD) = 5V ^ 










10V 

5V 





0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TRANSITION TIME vs LOAD CAPACITANCE FOR 
RX = 5kn-10000kn and CX = ISpF-IOOOOpF 




unmsT.0imm9ZimM 



!!!!55!!!5^SI!!S!9SS!5!!S2!BI! 
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IJ ■ ■ ■■ wi' 4i ■ ■ M nv. ■ ■ ■ H PI 
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10-1 1 10 10 ® 10 ® 10 < 10 ® 10 ® 
PULSE WIDTH (PW) (ps) 

FIGURE 9. TYPICAL EXTERNAL CAPACITANCE vs PULSE 
WIDTH 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 

















AVERAGE POWER - DISSIPATION FOR 100% 
DUTY CYCLE (PI 00) (^W) 


Typical Performance Characteristics (Continued) 


^ 2 fl AMBIENT TEMPERATURE (Ta) m +2S°C 

^ Ji-CLsSOpF RXsIOOKO 

> ^ I RISE TIME (tr), FALL (to-20rw 

S-10^. 





EXTERNAL CAPACITANCE (CX) (pF) 

FIGURE 10. TYPICAL MINIMUM RESET PULSE WIDTH V8 EXTERNAL CAPACITANCE 


= ZII : AMBIENT TEMPERATURE (Ta) » +25°C 

-RX = 5KQT01Ma 

CL 3 50pF 
CX = 100 rF 



JKBffiaSiSSB 

iininiiKiiii 

iyiiSHIiSI 



To calculate average power dissipation(P) 
for less than 100% duty cycle: 

PI 00 = average power for 100% duty 


/ \P100 where Tm 3 one shot pulse 

\ /width 

tT = trigger pulse pericxJ 

e.g. Forim = BOOps, tT = lOOOps. CX = 0.01 mF . 


PI« /J2L Vo® PW3 eOOpW (see 
*'1000/ Srai 


see dotted line on 
graph) 


2 4 68 2 4 68 2 4 68 2 4 68 2 4 68 

10 10 ^ 10 ^ 10 < 10 ® 

ONE-SHOT PULSE WIDTH (Xm) (ps) 

FIGURE 11. AVERAGE POWER DISSIPATION V8 ONE-SHOT PULSE WIDTH 
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Applications (Continued) 

_ VDD 


IDD,TXv8RX 



VDD 

SUPPLY 0-' 

RESET*- 


* TO ENSURE RESTART, APPLY RESET 
(NEGATIVE PULSE) AFTER VDD 
SUPPLY VOLTAGE HAS REACHED 
ITS VDD LEVEL 


-H t 2 H- Ti -H t 2 h*- 


(AVG.) (ri+T2) VDD 
1mA 3.8|xs 5V 




2.5mA 

1 

0.5mA 

3.2\is 

0.5s 

10V 

i 

lOMQ 

5mA 

3ps 

10V 

1_ 

_ 

1mA 

0.5s 





NOTES: 

1. All values are typical. 

2. CX range: 0.(X)01pFto0.1pF 


FIGURE 13. ASTABLE MULTIVIBRATOR WITH RESTART AFTER RESET CAPABILITY 



4-10 

(0.l02-0.254)qA.,n9 

(2388-2.591) 


Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are In mils (lO"® Inch). 

METALLIZATION: Thickness: 11kA-14kA, AL 
PASSIVATION: 10.4kA - 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD4099BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• Serial Data Input 

• Active Parallel Output 

• Storage Register Capability 

• Master Clear 

• Can Function as Demultiplexer 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Maximum Input Current of 1 |jA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and -l•25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Multl-Une Decoders 

• A/D Converters 

Description 

CD4099BMS 8-bit addressable latch is a serial input, parallel 
output storage register that can perform a variety of functions. 

Data are inputted to a particular bit in the latch when that bit 
is addressed (by means of inputs AO, A1, A2) and when 
WRITE DISABLE is at a low level. When WRITE DISABLE is 
high, data entry is inhibited; however, ail 8 outputs can be 
continuously read independent of WRITE DISABLE and 
address inputs. 

A master RESET input is available, which resets all bits to a 
logic “0” level when RESET and WRITE DISABLE are at a 
high level. When RESET is at a high level, and WRITE DIS¬ 
ABLE is at a low level, the latch acts as a 1 of 8 demulti¬ 
plexer; the bit that is addressed has an active output which 
follows the data input, while all unaddressed bits are held to 
a logic “0” level. 

The CD4099BMS is supplied in these 16-lead outline packages: 

Braze Seal DIP H4X 

Frit Seal DIP H1F 

Ceramic Flatpack H6W 


CMOS 8-Bit Addressable Latch 



Functional Diagram 


WRITE DISABLE 



VDD»16 

VSSbS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r h h ^ c 
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Specifications CD4099BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.....±10mA 

Operating Temperature Range..... -55°C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150®C 

Lead Temperature (During Soldering).+265®C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliabiiity information 

Thermal Resistance. 


Ceramic DIP and FRIT Package..... 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 
For TA = -55°C to +100°C (Package Type D, F, K) ...... 500mW 

For TA = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) I 


Output Current (Sink) I 


Output Current (Source) I 


Output Current (Source) I 


Output Current (Source) I 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


SYMBOL 


IDD 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD * 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


GROUP A 
SUBGROUPS 



VIL VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VIH VDD = 15V, VOH > 13.5V, 
VOL< 1.5V 



VDD = 3V, VIN = VDD or GND 

8B 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1.2,3 


1,2,3 +25®C,+125°C,-55°C 


1,2,3 +25®C, +125°C, -55°C 11 


NOTES; 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to Inputs. 







































































































































































Specifications CD4099BMS 


TABLE Z AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Propagation Delay 
Data to Output 


Propagation Delay 


TPHL1 VDD = 5V, VIN = VDD or GND 
TPLH1 


TPHL2 VDD = 5V, VIN = VDD or GND 


Propagation Delay 
Reset to Output 


Propagation Delay 
Address to Output 


Transition Time 


GROUP A __ 

SYMBOL CONDITIONS (NOTE 1.2) SUBGROUPS TEMPERATURE MIN MAX UNITS 


9 +25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55®C 


9 +25°C 


10,11 +125°C,-55°C 


9 +25®C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


Write Disable to Output TPLH2 


TPHL3 VDD = 5V, VIN = VDD or GND 


TPHL4 VDD = 5V, VIN = VDD or GND 
TPLH4 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 


CONDITIONS 


= 5V, VIN = VDD or GND 



VDD = 10V, VIN = VDD or GND 1,2 


VDD = 15V, VIN = VDD or GND 1,2 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT = 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V, VOUT = 2.5V 


NOTES TEMPERATURE 


-55°C, +25®C 


+125°C 


-55®C, +25°C 


+125®C 


-55®C, +25®C 


+125®C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25®C,+125®C, 

-55°C 


+25°C,+125°C, 4.95 

-55°C 


+25®C,+125°C, 9.95 

-55®C 


UMITS 


MAX 
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Specifications CD4099BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

UIQI 

MAX 

Output Current (Source) 

IOH10 

VDD := 10V, VOUT = 9.5V 

1,2 

+125®C 


-0.9 

mA 

-55°C 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V, VOUT = 13.5V 

1,2 

+125°C 


mm 

mA 

-55°C 


mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 


3 

V 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V. VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

■ 

H 

Propagation Delay 

Data to Output 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


150 

ns 

VDD = 15V 

1,2,3 

+25®C 


100 

ns 

Propagation Delay 

Write Disable to Output 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 

+25®C 


160 

ns 

VDD = 15V 

1,2,3 

+25°C 


120 

ns 

Propagation Delay 

Reset to Output 

TPHL3 

VDD = 10V 

1,2,3 

+25°C 


160 

ns 

VDD = 15V 

1,2,3 

+25°C 


130 

ns 

Propagation Delay 
Address to Output 

TPHL4 

TPLH4 

VDD = 10V 

1,2,3 

+25°C 


200 

ns 

VDD = 15V 

1,2,3 

+25°C 


150 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Minimum Hold time Data 
to Write Disable 

TH 

VDD = 5V 

1,2,3 

+25°C 


150 

MHz 

VDD = 10V 

1,2,3 

+25“C 


75 

MHz 

VDD = 15V 

1,2,3 

+25°C 


50 

MHz 

Minimum Data Setup 

Time Data to Write 

Disable 

TS 

VDD = 5V 

1,2,3 

+25°C 


100 

ns 

VDD = 10V 

1,2,3 

+25®C 


50 

ns 

VDD = 15V 

1,2,3 

+25°C 


35 

ns 

Minimum Pulse Width 
Data 

TW 

VDD = 5V 

1,2,3 

+25°C 


200 

ns 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Minimum Pulse Width 
Address 

TW 

VDD = 5V 

1,2,3 

+25°C 


400 

ns 

VDD = 10V 

1,2,3 

+25°C 


200 

ns 

VDD = 15V 

1,2,3 

+25°C 


125 

ns 

Minimum Pulse Width 
Reset 

TW 

VDD = 5V 

1,2,3 

+25°C 


150 

ns 

VDD = 10V 

1,2,3 

+25'’C 


75 

ns 

VDD = 15V 

1,2,3 

+25°C 


50 

ns 

Input Capacitance 

CIN 

Any inputs | 

1,2 

+25'>C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, input TR, TF < 20ns. 
































































































































































































Specifications CD4099BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10pA 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOnA 


VSS = OV, IDD = 10^lA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25®C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

ll.OpA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2, 3, 8A, 8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7,9 


Sample 5005 | 1,2,3, 8A, 8B, 9 



Group D 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1, 2,3, 9,10,11 


Subgroups 1,2 3 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 
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Specifications CD4099BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 1 
Note 1 

1,9-15 

2-8 

16 

Static Burn-In 2 
Note 1 

1,9-15 

8 

2-7,16 

Dynamic Burn- 
in Note 1 

- 

5-8 

16 

irradiation 

Note 2 

1,9-15 

8 

2-7,16 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 diceAvafer, 0 failures, 
VDD = 10V ± 0.5V 


Logic Diagram 




WRITE DISABLE 


H>—1>-" 


LATCH UOqi 






UVTChM3<„ 


latchUqs 




ADDRESS 

WD 



latchMq^ 



VSS = 8 
VDD = 16 


•ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 


FIGURE 1. LOGIC DIAGRAM OF CD4099BMS AND DETAIL OF 1 OF 8 LATCHES 
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CD4099BMS 


MODE SELECTION | 

WD 

R 

ADDRESSED 

LATCH 

UNADDRESSED 

LATCH 

0 

0 

Follows Data 

Holds Previous 

State 

0 

1 

Follows Data 

Reset to tT 



(Active High 8-Channel Demultiplexer) 

1 

0 

Holds Previous State 

1 

1 

Reset to “0" 

Reset to “0" 


WD = Write Disable R = Reset 



FIGURE 2. DEFINITION OF WRITE DISABLE ON TIME 
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OUTPUT LOW (SINK) CURRENT (lOL) (mA) 



START 

CONVERSION 


CA31301 


ClJC2}mC4H5)C6}{7) 


*HYCOMP HC210SLD-2R 
OR EQUIVALENT 


OUT ^ LADDER NETWORK* 




FIGURES. A/D CONVERTER 







DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 7. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

FIGURE 8. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


7-1122 














CD4099BMS 


Typical Performance Characteristics (Continued) 


DRAIN-TOeOURCE VOLTAGE (VDS) (V) 
-15 -10 




FIGURE 9. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15_-10_ 


AMBIENT TCMPERATURE (Ta) = +25®C 

GATE-TOSOURCE VOLTAGE (VGS) s -5V 

I I I 



FIGURE 10. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE fT/O = +25^0 




10 20 30 40 50 60 70 80 90 1 00 

LOAD CAPACITANCE (CL) (pF) 


I I I I 

AMBIENT TEMPERATURE (Ta) 425<’C 


SUPPLY VOLTAGE (VDD) = 5V^ 










10V 

5V 





20 40 60 80 1 00 

LOAD CAPACITANCE (CL) (pF) 


. TYPICAL PROPAGATION DELAYTIME (DATATO On) FIGURE 12. TYPICAL TRANSITION TIME vs LOAD 


VS LOAD CAPACITANCE 


CAPACITANCE 


I ' 

g 6 

g t\ 

3 io< J 


AMBIENT TEMPERATURE (Ta) »•t‘25°C| 
LOAD CAPACITANCE (CL)« 15 pf| 




SUPPLY VOLTAGE (VDD)» 15V 


Z 10^ g 

O I 

P * 

i 10^6 

s ; 

1 “'! 

“■ n 2 

10® 


SSiii55iii^io^ii5S 
BS5!!BBS!!B£liSB 
"""iiiiSSiiiSSiiiSE 


2 4 68 2 4 68 2 4 68 2 4 68 2 4 68 

10 * 10 * 10 ® 10 ^ 10 * 
ADDRESS CYCLE TIME (ps) 


FIGURE 13. TYPICAL DYNAMIC POWER DISSIPATION vs ADDRESS CYCLE TIME 
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OUTPUT HIGH (SOURCE) CURRENT COH) (mA) 




















CD4099BMS 


Chip Dimensions and Pad Layout 



Dimensions in parenthesis are in miitimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA - 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches • 0.0218 inches 
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CMOS Strobed Hex Inverter/Buffer 


Features 

• High Voltage Type (20V Rating) 

• 2 TTL Load Output Drive Capability 

• 3 State Outputs 

• Common Output Disabie Control 

• Inhibit Control 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD=:15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 

Series CMOS Devices” 

Applications 

• 3 State Hex Inverter for Interfacing ICs with Data 
Buses 

• COS/MOS to TTL Hex Buffer 

Description 

CD4502BMS consists of six inverter/buffers with 3 state 
outputs. A logic “1” on the OUTPUT DISABLE input 
produces a high impedance state in ail six outputs. This 
feature permits common busing of the outputs, thus 
simplifying system design. A Logic “1” on the INHIBIT input 
switches ail six outputs to logic “0” if the OUTPUT DISABLE 
input is a logic “0”. This device is capable of driving two 
standard TTL loads, which is equivalent to six times the 
JEDEC “B” series lOL standard. 

The CD4502BMS is supplied in these 16>lead outline packages: 

Braze Seal DIP H4T 

Frit Seal DIP H1F 

Ceramic Flatpack H6W 


Pinout 


CD4502BMS 
TOP VIEW 


3 STATE 
OUTPUT DISABUE 
Q1 



Functional Diagram 


3 STATE S 
OUTPUT DISABLE 





iSsil 


VDD«16 

VSSsB 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper l.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t a Anc 
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Specifications CD4502BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65®C to +150®C 

Lead Temperature (During Soldering).+265^0 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For TA = -55°C to +100°C (Package Type D, F, K).500mW 

ForTA = +100®C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

ForTA ~ Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


SYMBOL 


IDD 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Tri-State Output 
Leakage 


Tri-State Output 
Leakage 








CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


MBmsBEim 


VIN = VDD or GND 


VIN = VDD or GND 


VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT=1.5V 


VDD = 5V,VOUT=: 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V. 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V. 
VOL < 1.5V 


VIN = VDD or GND 
VOUT = OV 


GROUP A 
SUBGROUPS 



VIN = VDD or GND 
VOUT = VDD 



VDD = 18V 


VDD = 20V 


TEMPERATURE 


C 


+125°C 


-55°C 


+25°C 


+125°C 


-55®C 


+25°C 


+125°C 


-55°C 


+25®C, +125®C, -55®C 


+25°C, +125°C, -55°C 


+25°C 


+25°C 


+25°C 


+ 250 C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25®C 


+125®C 


-55°C 


+25°C, +125®C, -55°C 


1 LIMITS 1 


- 


- 


- 

WEM 

IBESI 

Bn 

1 -1000 

j/g/H 

iBEa 


- 

BEB 

- 


- 




IlgiU 

im 

1 3.06 

BOB 

IDU 

■Bl 

ilEEl 

BBi 

- 


- 

■n 

- 

mem 

- 


1^ 

bei 

\mm 

mm 

VOH> 

VOL< 

VDD/2 

VDD/2 

- 

1.5 

3.5 


- 

■1 

11 

- 

IKEI 

bbi 

imm 

bbh 

lEEl 

Bl 

- 

iBB 

- 

\mm 

- 

ESI 


VDD = 18V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4502BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Propagation Delay 

Data or Inhibit to Output 

TPHL1 

Propagation Delay 

Data or Inhibit to Output 

TPLH1 

Propagation Delay 

Inhibit to Output 

TPHL2 

Propagation Delay 

Inhibit to Output 

TPLH2 

Propagation Delay 

Disable to Output 

TPHZ 

Propagation Delay 

Disable to Output 

TPZH 

Propagation Delay 

Disable to Output 

TPLZ 

Propagation Delay 

Disable to Output 

TPZL 

Transition Time 

TTHL 

Transition Time 

TTLH 


CONDITIONS 


VDD=5V, VIN = VDD o 
(Note 1,2) 


VDD = 5V, VIN = VDD o 
(Note 1,2) 


VDD = 5V, VIN = VDD o 
(Note 1,2) 


VDD = 5V, VIN = VDD o 
(Note 1,2) 


VDD = 5V, VIN = VDD o 
(Note 2, 3) , 


VDD = 5V, VIN = VDD o 
(Note 2.3) 


VDD = 5V, VIN = VDD o 
(Note 2,3) 


VDD = 5V, VIN = VDD o 
(Note 2.3) 


VDD = 5V, VIN = VDD o 
(Note 1,2) 


VDD = 5V, VIN = VDD 0 
(Note 1,2) 


GROUP A 

SUBGROUPS TEMPERATURE 


+25°C 


+125®C, -55®C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 



1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 

3. VDD = 5V, CL = 50pF, RL = IK, Input TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


CONDITIONS 


IDD VDD = 5V,VIN = VDDorGND 

VDD = 10V, VIN = VDD or GND 1,2 

VDD = 15V, VIN = VDD or GND 1,2 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 4.95 

-55°C 


LIMITS 

NOTES TEMPERATURE MIN I MAX UNITS 




30 \iA 
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Specifications CD4502BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

2.16 

- . 

mA 

-55“C 

3.84 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2,4 

+125°C 

mm 


mA 

-55°C 

9.6 


mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2,4 

+125°C 

14.4 


mA 

-55°C 

25.2 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 

-55°C 


-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1.2 

+125°C 


-1.15 

mA 

-55°C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 


-0.9 

mA 

-55“C 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =:15V, VOUT = 13.5V 

1.2 

+125°C 


mm 

mA 

-55°C 


mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V,VOH>9V. 
VOL<1V 

1,2 

+25°C, +125°C, 
-55°C 


3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, 

VOL < IV 

1.2 

+25°C, +125°C, 
-55°C 

+7 

■ 

■ 

Propagation Delay 

Data to Output 

TPHL1 

VDD = 10V 

1,2,3 

+25°C 


120 

ns 

VDD = 15V 

1.2,3 

+25°C 


80 

ns 

Propagation Delay 

Data to Output 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


180 

ns 

VDD = 15V 

1,2,3 

+25°C 


130 

ns 

Propagation Delay 

Inhibit to Output 

TPHL2 

VDD = 10V 

1,2,3 

+25°C 


120 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Propagation Delay 

Inhibit to Output 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 


180 

ns 

VDD = 15V 

1,2,3 

+25°C 


130 

ns 

Propagation Delay 

Disable to Output 

TPHZ 

VDD = 10V 

1,2,4 

+25°C 


80 

ns 

VDD = 15V 

1,2,4 

+25°C 


60 

ns 

Propagation Delay 

Disable to Output 

TPZH 

VDD = 10V 

1,2,4 

+25°C 


100 

ns 

VDD = 15V 

1,2,4 

+25°C 


80 

ns 

Propagation Delay 

Disable to Output 

TPLZ 

VDD = 10V 

1,2,4 

+25°C 


130 

ns 

VDD = 15V 

1,2,4 

+25°C 


110 

ns 

Propagation Delay 

Disable to Output 

TPZL 

VDD = 10V 

1,2,4 

+25°C 


110 

ns 

VDD = 15V 

1,2,4 

+25°C 


80 

ns 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

+25°C 

- 

60 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

40 

ns 

Transition Time 

TTLH 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 


























































































































































































































Specifications CD4502BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


SYMBOL 


CIN 


CONDITIONS 


Any Inputs 



TEMPERATURE 


+25°C 



MAX UNITS 


PF 


PARAMETER 


Input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics.' 

3. CL = 50pF, RL = 200K. Input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 




TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage •v, 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


, AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10pA 


VDD = 10V, ISS = -10pA 


VSS = 0V, IDD = 10pA 


VSS = 0V, IDD= lOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 6V 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

± 0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

Initial Test (Pre Burn-In) 

100%5004 

Interim Test 1 (Post Burn-In) 

100%5004 

Interim Test 2 (Post Burn-In) 

100%5004 

PDA (Note 1) 

100%5004 

Interim Test 3 (Post Burn-In) 

100% 5004 

PDA (Notel) 

100% 5004 


TABLE 6. APPLICABLE SUBGROUPS 


GROUP A SUBGROUPS 


1,7,9 


1.7,9 


1,7,9 


1,7, 9, Deltas 


1,7,9 


1,7,9, Deltas 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


Specifications CD4502BMS 


TABLE 6. APPLICABLE SUBGROUPS 



MIL-STD-883 



CONFORMANCE GROUP 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 


100%5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


2,3,8A,8B,10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1.7,9 


1,2,3,8A, 8B,9 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


Subgroups 1,2 3 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OSCILLATOR 


50kHz 25kHz 



Static Burn-Ini 2,5,7,9,11,14 1,3,4,6,8,10,12, 


Static Burn-In 2 2,5,7,9,11,14 

Notel 


Dynamic Bum- 
In Note 1 



2,5,7,9,11,14 


1,3,4,6,10,12, 
13,15,16 


16 


1,3,4,6,10,12, 
13,15,16 


2,5,7,9,11,14 


1,3,6,10,12,13, 
15 



Irradiation 
Note 2 


NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 


Logic Diagram 


3-STATE* 
OUTPUT O- 

DISABLE 


INVERTER/BUFFER NO. 1 



Mi 

:h- 


TRUTH TABLE 


TO 5 OTHER 
INVERTER/BUFFERS 


* ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 



DISABLE INHIE 

0 _^ 

0 _0 

0 _ 1 _ 

1 X 

Logic 0 = Low 
Logic 1 = High 
Z = High Impedance 
X = Don’t Care 


FIGURE 1. LOGIC DIAGRAM OF 1 OF 6 IDENTICAL INVERTER/BUFFERS 
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Typical Performance Characteristics 


e AMBIENT TEMPERATURE Oa) « 


AMBIENT TEMPERATURE Oa) = +25^C 


‘ GATE-TO-SOURCE VOLTAGE (VGS) - 15V ’ 


GATE-'n>SOURCE VOLTAGE (VGSU15V 


DRAIN-TO^OURCE VOLTAGE (VOS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 



DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 




DRAIN-TO^URCE VOLTAGE (VDS) (V) 
_:15_ ^ _:6 


AMBIENT TEMPERATURE (Ta) = 42^0 
-GATE-TO-SOURCE VOLTAGe'(VGS) = -SV 

I I I 



FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 
-15 -10 -6 


AMBIENT TCMPERATURE (Ta) « 4-2^C 

GATE-TXVSOURCE VOLTAGE (VGS) a-5V ^ 

I I I 


FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 







ft ■■■■■■■■■■■■ 

mmmMtw.wAMtEimmwtmmmEtmmmMt 

mmmwmr.mr 

■■■■■■■ ■■■■■■■■■■■■ 

ilSaiPSBBIIIHIIIHIIIHIII 
2dBSIIBI 


AMBIENT TEMPERATURE (Ta) «-i-25°C 


2 4 (8 2 468 2 468 2 468 

0 5 10 15 20 25 10® 10^ 10* 10® 10^ 

INPUT VOLTAGE (VI) (V) INPUT FREQUENCY (fl) (kHz) 

FIGURE 7. TYPICAL VOLTAGE TRANSFER CHARACTERISTICS FIGURE 8. TYPICAL POWER DISSIPATION AS A FUNCTION 

OF INPUT FREQUENCY 
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TRANSITION TIME (tTHL, tTLH) (ns) 


CD4502BMS 


Typical Performance Characteristics (continued) 




LOAD CAPAaTANCE (CL) (pF) LOAD CAPACITANCE (CL) (pF) 

FIGURE 9. TYPICAL TRANSITION TIME AS A FUNCTION OF FIGURE 10. TYPICAL PROPAGATION DELAY TIME AS A 

LOAD CAPACITANCE FUNCTION OF LOAD CAPACITANCE 









































SEMICONDUCTOR 


CD4503BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• 3 State Non-Inverting Type 

• 1 TTL Load Output Drive Capability 

• 2 Output Disable Controls 

• 3 State Outputs 

• Pin Compatible with Industry Types MM80C97, 
MCI 4503, and 340097 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and •l•25^C 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B’ Series CMOS Devices'* 

Applications 

• 3 State Hex Buffer for Interfacing ICs with Data Buses 

• COS/MOS to TTL Hex Buffer 

Description 

CD4503BMS is a hex noninverting buffer with 3 state 
outputs having high sink and source current capability. Two 
disable controls are provided, one of which controls four 
buffers and the other controls the remaining two buffers. 

The CD4503BMS is supplied in these 16-lead outline packages: 

Braze Seal DIP H4T 

Frit Seal DIP HIE 

Ceramic Flatpack H6W 


CMOS Hex Buffer 



VDDsie 

VSSaS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1902 -r < ^ o o 


File Number 3335 


LOGIC 











Specifications CD4503BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55®C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65®C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package.. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at -i-125°C 

For TA = -55°C to +100°C (Package Type D, F. K).500mW 

For TA = +100°C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA - Full Package Temperature Range (All Package Types) 
Junction Temperature.....+175°C 


PARAMETER 


Supply Current 


input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Tri-State Output 
Leakage 


Tri-State Output 
Leakage 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, ViN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND VDD = 20 


GROUP A 
SUBGROUPS 



VIN = VDD or GND 


VDD = 18V 


VDD = 20 




VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT=1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT=9.5V 


VDD =15V,VOUT= 13.5 V 


VDD= 10V, ISS = -10nA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VIN = VDD or GND 
VOUT = 0V 



VIN = VDD or GND 
VOUT = VDD 


VDD = 18V 


VDD = 20V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25®C 


+125®C 


-55°C 


+25®C 


+125°C 


-55°C 



1 LIMITS 1 


- 

WEM 

- 


- 

BSi 

IBEI 

HH 

1 -1000 

IBI 

IBEl 

HH 

- 


- 

bmI 

- 


- 

IE3li 

14.95 

HH 

lEI 

HDI 

\mm 

■bh 

iim 

bh 

- 


- 

E!1 

- 

kh 

- 



EIH 

mm 

eb 


VOL< 

VDD/2 

- 

1.5 

3.5 

- 

- 

■1 

11 


IBEl 


\mm 

HH 

lEEl 

BOB 

- 

■El 

- 

mm 

- 



All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs. 


Is 0.050V max. 
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Specifications CD4503BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER | SYMBOL 


Propagation Delay 


TPHL VDD = 5V, VIN = VDD or GND 

(Note 1,2) 


TPLH VDD = 5V. VIN = VDD or GND 

(Note 1,2) 


TPHZ VDD = 5V, VIN = VDD or GND 
TPZH (Note 2,3) 


TPZL VDD = 5V, VIN = VDD or GND 
TPLZ (Note 2, 3) 


TTHL VDD = 5V. VIN = VDD or GND 
(Note 1,2) 


TTLH VDD = 5V, VIN = VDD or GND 

(Note 1,2) 


Propagation Delay 


Propagation Delay3 
State 


Propagation Delay3 
State 


Transition Time 


Transition Time 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 

3. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


GROUPA 

SUBGROUPS TEMPERATURE 


9 +25°C 


10,11 +125°C,-55°C 


9 + 250 C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55®C 


LIMITS 


MIN MAX 


PARAMETER SYMBOL 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


NOTES TEMPERATURE 


LIMITS 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 


CONDITIONS 


IDD VDD = 5V, VIN = VDD or GND 1,2 -55°C, +25°C 

_ •f125°C 

VDD = 10V, VIN = VDD or GND 1,2 -55°C, +25°C 

_ +125°C 

VDD = 15V, VIN = VDD or GND 1,2 -55°C, •f25°C 

+125°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


1,2 +25°C,+125°C, 

-55°C 


MAX 

UNITS 

1 

pA 

30 

pA 

2 

pA 

60 

pA 

2 

pA 

120 

pA 

50 

mV 

50 

mV 
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Specifications CD4503BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 

Propagation Delay 

TPHL 

Propagation Delay 

TPLH 

Propagation Delay 

TPHZ 

TPZH 

Propagation Delay 

TPZL 

TPLZ 

Transition Time 

TTHL 

Transition Time 

TTLH 

Input Capacitance 

CIN 

NOTES: 


CONDITIONS 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


Any Inputs 


TEMPERATURE 


+25°C,+125°C, 
-55°C 


+25°C, +125‘'C, 
-55°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 



1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 
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Specifications CD4503BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A Sample 5005 


Group B Subgroup B-5 Sample 5005 

Subgroup B-6 Sample 5005 


Sample 5005 


NOTE: 1. 5% Parameteric, 3% Furictional; Cumulative for Static 1 and 2. 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2, 3, 8A, 8B, 10,11 


1,2,3,7, 8A, 8B, 9,10,11 


1,2,3,7, 8A, 8B, 9,10,11, Deltas 


1.7,9 


1,2,3,8A, 8B,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1, 2, 3, 9,10,11 


Subgroups 1,23 


I 


CONFORMANCE GROUPS 

MIL-STDT88a 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 1 
(Note 1) 

3, 5,7,9,11,13 

1,2,4,6,8,10,12, 
14, 15 

16 

Static Burn-In 2 
(Note 1) 

3, 5, 7,9,11,13 

8 

1,2,4,6,10,12, 
14-16 

Dynamic Bum- 
In (Note 1) 

- 

1,8,15 

16 

Irradiation 
(Note 2) 

3, 5,7, 9,11,13 

8 

1,2,4,6,10,12, 
14-16 



NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD =10V± 0.5V 
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CD4503BMS 


Logic Diagram 


2 (4,6,10,12,14) 


DIS A (B) O — I 
1(15)1 



ih—l 3(5,7.9,11,1 
K— 

n 


TRUTH TABLE 


DISABLE TO OTHER 
BUFFERS 


* ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 




X = Don’t Care 


FIGURE 1. LOGIC DIAGRAM OF 1 TO 6 IDENTICAL BUFFERS 


Typicai Performance Characteristics 


AMBIENT TEMPERATURE (TjO b +2S^C 


GATE-TO^URCE VOLTAGE (VGSU15V 


^ AMBIENT TEMPERATURE (tIj = +i°C 

r M III I I 

I' — GATE-TO-SOURCE VOLTAGE (VGS)* 15V- 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL N-CHANNEL OUTPUT LOW (SINK) 
CURRENT CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM N-CHANNEL OUTPUT LOW (SINK) 
CURRENT CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 




DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-9-8-7-5-5-4-3-2-1 


I I I I I I I 
GATE-TO-^RCE VOLTAGE (VGS)»-SV 




AMBIENT TEMPERATURE (T^ s +25^C 


FIGURE 4. TYPICAL P-CHANNEL OUTPUT HIGH (SOURCE) 
CURRENT CHARACTERISTICS 


FIGURE 5. MINIMUM P-CHANNEL OUTPUT HIGH (SOURCE) 
CURRENT CHARACTERISTICS 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 















Typical Performance Characteristics (continued) 



AMBIENT TEMPERATURE (Ta) > +25°C 


0 10 20 30 40 50 60 70 80 90 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 



0 1 0 20 30 40 50 60 70 80 90 1 00 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


I 

^ 10K . 

t i 

i > 


■^pSjfifeiSiSB Sflili li 

r^w^m^mwnmmwKseuBmn 

tmm> - — —i 

^i]|pr^||i||ig||ig|||i„g_||i|iggig|| 

mrdwn 


2 4 68 2 4 68 2 4 68 2 4 6 8 

1 10 10 * 10 * 10 ^ 
FREQUENCY (f) (kHz) 

FIGURE 8. TYPICAL POWER DISSIPATION AS A FUNCTION OF FREQUENCY 
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SEMICONDUCTOR 


CD4504BMS 


December 1992 


Features 


CMOS Hex Voltage Level Shifter for 
TTL-to-CMOS or CMOS-to-CMOS Operation 


• High Voltage Type (20V Rating) 

• Independence of Power Supply Sequence Consider¬ 
ations 

- VCC can Exceed VDD 

- Input Signals can Exceed Both VCC and VDD 

• Up and Down Level Shifting Capability 

• Shiftable Input Threshold for Either CMOS or TTL 
Compatibility 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; 10OnA at 18V and +25°C 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 



Functional Diagram 


Description 

CD4504BMS hex voltage level shifter consists of six circuits 
which shift input signals from the VCC logic level to the VDD 
logic level. To shift TTL signals to CMOS logic levels, the 
SELECT input is at the VCC HIGH logic state. When the 
SELECT input is at a LOW logic state, each circuit translates 
signals from one CMOS level to another. 

The CD4504BMS is supplied in these 16-lead outline packages: 

Frit Seal DIP H1F 

Ceramic Flatpack H6W 


(3,5,7,9.11.14) 


TTL/CMOS 
MODE SELECT 


(2,4,6,10,12,15) 


VCC s PIN 1 
VDD > PIN 16 
VSS « PIN 8 



* ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handlir>g Procedures. 

Copyright © Harris Corporation 1992 « 
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Specifications CD4504BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80°C/W 

Ratpack Package. 70°C/W 


DC Input Current, Any One Input...±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For TA = -55°C to +100°C (Package Type D, F, K).. 500mW 

For TA = +100°C to +125°C (Package Type D. F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.lOOmW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature....+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 




CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


GROUP A 
SUBGROUPS 


TEMPERATURE 


MAX UNITS 



Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


OutputCurrent (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


N Threshold Voltage 


P Threshold Voltage 



VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 4.5V, VCC = 2.8, 
VIN = VDD or GND 


VDD = 4.5V, VCC = 3.0, 
VIN = VDD or GND 


VDD = 18V, VCC = 18V, 
VIN = GNDorVCC 


VDD = 4.5V, VCC = 18V, 
VIN = VCC or GND 


VDD = 20V, VCC = 20V, 
VIN = GND or VCC 


VDD = 4.5V, VCC = 20V, 
VIN = VCC or GND 


+25®C,+125°C,-55°C 


+25°C,+125°C,-55®C 14.95 


VOH> VOL< 
VDD/2 VDD/2 
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Specifications CD4504BMS 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Voltage Low 
(Note 2) TTL-CMOS 

VIL 

VDD = 15V, VOH > 13.5V, VOL < 1V 
VCC = 5V 

1,2,3 

+25°C, +125°C, -55°C 

■ 

0.8 

V 

Input Voltage High 
(Note 2) TTL-CMOS 

VIH 

VDD = 15V, VOH > 13.5V, VOL < 1V 
VCC = 5V 

1,2,3 

+25°C, +125°C, -55°C 

2 

- 

V 

Input Voltage Low 
(Note 2) CMOS-CMOS 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 
VCC = 5V 

1,2,3 

+25°C, +125°C, -55°C 

- 

1.5 

V 

Input Voltage High 
(Note 2)CMOS-CMOS 

VIH 


1,2,3 

+25°C, +125®C, -55°C 

3.5 

- 

V 

Input Voltage Low 
(Note 2) CMOS-CMOS 

VIL 

VDD = 15V, VOH > 13.5V, VOL < 
1.5V, VCC = 10V 

1,2,3 

+25°C, +125°C, -55°C 

- 

3 

V 

Input Voltage High 
(Note 2) CMOS-CMOS 

VIH 

ESSiS&HlBSmHHH 

1.2,3 

+25°C, +125°C, -55°C 

7 

- 

V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 
TTLtoCMOS 

VDD > VCC 

TPHL1 

VDD = 10V, VIN = VCC or GND 
VCC = 5V 

9 

+25°C 

- 

280 

ns 

10,11 

+125°C, -55°C 


378 

ns 

Propagation Delay 

CMOS to CMOS VDD > 
VCC 

TPHL2 

VDD = 10V, VIN = VCC or GND 
VCC = 5V 

9 

+25°C 


240 

ns 

10,11 

+125°C, -55°C 


324 

ns 

Propagation Delay 

CMOS to CMOS VCC > 
VDD 

TPHL3 

VDD = 5V, VIN = VCC or GND 
VCC = 10V 

9 

+25°C 


550 

ns 

10,11 

+125“C, -55''C 


743 

ns 

Propagation Delay 

TTLto CMOS 

VDD > VCC 

TPLH1 

VDD = 10V, VIN = VCC or GND 
VCC = 5V 

9 

+25°C 


280 

ns 

10,11 

+125°C, -55°C 


378 

ns 

Propagation Delay 

CMOS to CMOS VDD > 
VCC 

TPLH2 

VDD = 10V, VIN = VCC or GND 
VCC = 5V 

9 

+25°C 


240 

ns 

10,11 

+125°C, -55°C 


324 

ns 

Propagation Delay 

CMOS to CMOS VCC > 
VDD 

TPLH3 

VDD = 5V, VIN = VCC or GND 
VCC = 10V 

9 

+25“C 


400 

ns 

10,11 

+125°C, -55°C 


540 

ns 

Transition Time 

TTHL 

TTLH 

Ail Modes 

9 

+25'’C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55®C and +125°C limits guaranteed, 100% testing being Implemented. 
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Specifications CD4504Bil/iS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

1 

pA 

+125°C 

- 

30 

pA 

VDD = 10V, VIN = VDD or GND 

1.2 

-55°C, +25°C 

- 

2 

pA 

+125°C 

- 

60 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

2 

pA 

+125°C 

- 

120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125'’C, 
-55®C 

- 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

V 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1.2 

+125°C 

0.36 

- 

mA 

-55°C 

0.64 

- 

mA 

Output Current (Sink) 

1OL10 

VDD = 10V, VOUT = 0.5V 

1.2 

+125°C 

0.9 

- 

mA 

-55°C 

1.6 

- 

mA 

Output Current (Sink) 

10L15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

2.4 

- 

mA 

-55°C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1.2 

+125°C 

- 

-0.36 

mA 

-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 

-55°C 

- 

-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 

-0.9 

mA 

-55°C 

- 

-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V, VOUT = 13.5V 

1.2 

+125°C 

- 

IBI 

mA 

-55°C 

- 

mm 

mA 

Input Voltage Low 

TTL - CMOS 

VIL 

VDD = 10V, VOH>9V, 

VOL < IV, VCC = 5V 

1,2 

+25°C, +125°C, 
-55°C 

- 

0.8 

■ 

Input Voltage High 

TTL - CMOS 

VIH 

VDD = 10V, VOH>9V, 

VOL < IV, VCC = 5V 

1,2 

+25°C, +125°C, 

-550c 

2 

- 

V 

Input Voltage Low 

CMOS - CMOS 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V, VCC = 5V 

1.2 

+25°C,+125°C, 
-55°C 

- 

1.5 

V 

Input Voltage High 

CMOS - CMOS 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V, VCC = 5V 

1,2 

+25‘’C, +125°C, 
-55°C 

3.5 

- 

■ 

Propagation Delay 

TTL-CMOS, VDD>VCC 

TPHL1 

VDD = 15V, VCC = 5V 

1,2,3 

+25°C 

- 

280 

ns 

Propagation Delay 

CMOS - CMOS, 

VDD > VCC 

TPHL2 

VDD = 15V, VCC = 5V 

1,2,3 

+25°C 

- 

240 

ns 

VDD = 15V, VCC = 10V 

1.2,3 

+25°C 

- 

140 

ns 

Propagation Delay 

CMOS - CMOS, 

VCC > VDD 

TPHL3 

VDD = 5V, VCC = 15V 

1,2,3 

+25°C 

- 

550 

ns 

VDD = 10V, VCC = 15V 

1,2,3 

+25°C 

- 

140 

ns 

Propagation Delay 

TTL-CMOS, VDD > VCC 

TPLH1 

VDD = 15V, VCC = 5V 

1,2,3 

+25°C 

- 

280 

ns 
























































































































































































Specifications CD4504BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

CMOS - CMOS, 

VDD > VCC 

TPLH2 

VDD = 15V,VCC = 5V 

1,2,3 

+25°C 

- 

240 

ns 

VDD = 15V, VCC = 10V 

1,2,3 

+25°C 

- 

140 

ns 

Propagation Delay 

CMOS-CMOS 

VCC > VDD 

TPLH3 

VDD = 5V, VCC = 15V 

1,2,3 

+25°C 

- 

400 

ns 

VDD = 10V, VCC = 15V 

1,2,3 

+25°C 

- 

120 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

7.5 

pF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

NOTES^ 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD =: 20V, VIN = VDD or GND 

1,4 

+25°C 

- 


pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10)iA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD=:10pA 

1,4 

+25®C 

- 

±1 

V 

Functional 

■1 

VDD = 18V, VIN = VDD or GND 

VDD =: 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25®C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

± 0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Bum-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 
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CD4504BMS 



Typical Performance Characteristics 



0 5 10 15 


DRAiN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 1. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 3. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 4. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 



SUPPLY VOLTAGE (VDD) (V) 


SUPPLY VOLTAGE (VDD) (V) 


FIGURE 5. TYPICAL INPUT SWITCHING AS A FUNCTION OF FIGURE 6. TYPICAL INPUT SWITCHING AS A FUNCTION OF 
HIGH LEVEL SUPPLY VOLTAGE (SELECT AT HIGH LEVEL SUPPLY VOLTAGE (SELECT AT 

VCC-CMOS MODE) VSS-TTL MODE) 
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HIGH (SOURCE) CURRENT (lOH) (mA) 
































CD4504BMS 


Typical Performance Characteristics (Continued) 



0 S 10 1S 20 2S 

SUPPLY VOLTAGE (VCC) (V) 

FIGURE 7. HIGH LEVEL SUPPLY VOLTAGE VS LOW LEVEL SUPPLY VOLTAGE 

Chip Dimensions and Pad Layout 


0 lO 20 30 40 50 60 70 80 90 lOO 



Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLIZATION: Thickness; 1 1 kA -14kA, AL 
PASSIVATION: 10.4kA - 1 S.SkA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD4508BMS 


December 1992 


CMOS Dual 4-Bit Latch 


Pinout 


OUTPUT DISABLE A Ll 


Features 

• High-Voltage Types (20-Volt Rating) 

• Two Independent 4-Bit Latches 

• Individual Master Reset for Each 4-Bit Latch 

• 3-State Outputs with High-Impedance State for Bus 
Line Applications 

• Medium-Speed Operation: tPHL = tPLH s 70nS (Typ.) 
at VDD = 10V and CL s 50pF 

• 100% Tested for Quiescent Current at 20V 

• 5V; 10V, and 15V Parametric Ratings 

• Standardized, Symmetrical Output Characteristics 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and 25^C 

• Noise Margin (Full Package-Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD=:10V 

- 2.5VatVDD = 15V 

• Meets all Requirements of JEDEC Tentative Standard 
No. 13B, "Standard Specifications for Description of 
‘B’Series CMOS Devices” 

Applications 

• Buffer Storage 

• Holding Registers 

• Data Storage and Multiplexing 

Description 

CD4508BMS dual 4-bit latch contains two identical 4-bit 
latches with separate STROBE, RESET, and OUTPUT 
DISABLE controls. With the STROBE line in the high state, 
the data on the "D" inputs appear at the corresponding "Q" 
outputs provided the DISABLE line is in the low state. 
Changing the STROBE line to the low state locks the data 
into the latch. A high on the reset line forces the outputs to a 
low level regardless of the state of the STROBE Input. The 
outputs are forced to the high-impedance state for bus line 
applications by a high level on the DISABLE Input. 

The CD4508BMS is supplied in these 24 lead outline 
packages: 

Braze Seal DIP H4V 
Frit Seal DIP H1Z 
Ceramic Flatpack H4P 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


CD4508BMS 
TOP VIEW 



m OUTPUT DISABLE B 


m STROBE B 



File Number 3337 











Specifications CD4508BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).. -65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reiiability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For T/^ = +100°C to +125°C (Package "type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For = Full Package Temperature Range (All Package Types) 
Junction Temperature...+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Tri-State Output 
Leakage 


Tri-State Output 
Leakage 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND VDD = 20 



VIN = VDD or GND 


VDD = 18V 


VDD = 20 


GROUP A 
SUBGROUPS 


1 


2 


3 


1 


2 


3 



VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT= 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT=1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOnA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 



VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VIN = VDD or GND 
VOUT = 0V 



VIN = VDD or GND 
VOUT = VDD 


VDD = 18V 


VDD = 20V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25®C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25®C, +125°C, -55°C 


+25°C 


+25°C 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125®C, -55®C 


+25°C, +125°C, -55®C 


+25°C, +125®C, -55°C 


+25®C, +125°C, -55®C 



NOTES: 1. All voltages referenced to device GND, 100% testing being 
implemented. 

2. Go/No Go test with limits applied to inputs. 


1 LIMITS 1 

1 12021ESESI 

1 - 

■01 

1 - 


ISS 

mm 

1 -1000 

HI 



- 


- 

BE3I 

- 

■m 

14.95 



HI 

mm 

IH 


■Bl 

- 

■01 

- 

BH 

- 

mm 

- 


1^ 

BH 

IKSI 

eei 

VOH> 

VDD/2 

VOL< 

VDD/2 

- 

1.5 

3.5 

- 

. - 

4 

11 

- 

lEEl 

■■1 

\mm 

HI 

IKSI 

IH 

- 

BOQi 

- 

mm 

- 

mm 


For accuracy, voltage Is measured differentially to VDD. Limit 
is 0.050V max. 
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Specifications CD4508BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL 


CONDITIONS 


Propagation Delay 
Strobe In to Data Out 


Transition Time 


TPHL1 VDD = 5V, VIN = VDD or GND 
TPLH1 (Note 1,2) 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH (Note 1,2) 


GROUP A 

SUBGROUPS TEMPERATURE 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 



1. CL = 50pF, RL = 200K, input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL 


CONDITIONS 


Supply Current 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 

Propagation Delay 

Strobe In to Data Out 

TPHL1 

TPLH1 


IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


iOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT= 1.5V 


IOH5A VDD = 5V, VOUT = 4.6 V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 
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Specifications CD4508BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Data In to Data .Out 

TPHL2 

TPLH2 

VDD = 5V 

1,2,3 

+25°C 


210 

ns 

VDD = 10V 

1,2,3 

+25°C 


120 

ns 

VDD = 15V 

1,2,3 

+25°C 


90 

ns 

Propagation Delay: 

Reset to Data Out 

TPHL3 

TPLH3 

VDD = 5V 

1,2,3 

+25°C 


180 

ns 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Propagation Delay 

3-State 

TPHZ 

TPZH 

VDD = 5V 

1,2,4 

+25°C 


180 

ns 

VDD = 10V 

1,2,4 

+25°C 


100 

ns 

VDD = 15V 

1,2.4 

+25°C 


70 

ns 

Transition Time 

3-State 

TPLZ 

TPZL 

VDD = 5V 

1,2,4 

+25®C 


180 

ns 

VDD = 10V 

1,2,4 

+25°C 


100 

ns 

VDD = 15V 

1,2,4 

+25°C 


70 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Minimum Strobe Pulse 
Width 

TWS 

VDD = 5V 

1,2,3 

+25°C 


140 

ns 

VDD = 10V 

1,2,3 

+25°C 


80 

ns 

VDD = 15V 

1,2,3 

+25°C 


70 

ns 

Minimum Data Setup 

Time 

TS 

VDD = 5V 

1,2,3 

+25°C 


50 

ns 

VDD = 10V 

1,2,3 

+25°C 


30 

ns 

VDD = 15V 

1,2,3 

+25°C 


20 

ns 

Minimum Data Hold Time 

TH 

VDD = 5V 

1,2,3 

+25°C 


0 

ns 

VDD = 10V 

1,2,3 

+25°C 


0 

ns 

VDD = 15V 

1,2,3 

+25®C 


0 

ns 

Minimum Reset Pulse 
Width 

TWR 

VDD = 5V 

1,2,3 

+25°C 


200 

ns 

VDD = 10V 

1,2,3 

+25°C 


140 

ns 

VDD =: 15V 

1,2,3 

+25°C 


100 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

\lA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 


























































































































































































Specifications CD4508BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

■ 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

■ 

±1 

■ 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25^C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0mA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 I 1 1 7, 9 


Sample 5005 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,2 3 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

TEST 

READ AND RECORD 

PRE-IRRAD 

POST-IRRAD 

PRE-IRRAD 

POST-IRRAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,9 

Table 4 























































































































Specifications CD4508BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 1 
Note 1 

5,7,9,11,17,19, 
21,23 

1 ^, 6, 8,10, 
12-16,18, 20, 22 

24 

Static Burn-In 2 
Note 1 

5.7, 9,11,17,19, 
21,23 

12 

1-4, 6, 8,10, IS¬ 
IS, 18, 20,22,24 

Dynamic Burn- 
In Note 1 

- 

1,3,12,13,15 

2,14, 24 

Irradiation 

Note 2 

5,7,9,11,17,19, 
21,23 

12 

1-4, 6, 8,10, is¬ 
le, 18, 20, 22, 24 

NOTES: 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
=:10V±0.5V 


Logic Diagram 

OUTPUT DISABLE ---- 


OUTPUT h 
DISABLE-A 


* ! OUTPUT 

4(6,8,10) ; 

Q - ■ ' I 

Dn-A ! 




* All inputs protected by CMOS protection network. 


FIGURE 1. LOGIC DIAGRAM (A-SECTION), 1 OF 4 IDENTICAL LATCHES 
WITH COMMON OUTPUT DISABLE, RESET AND STROBE 


TRUTH TABLE 

RESET DISABLE STROBE D INPUT Q OUTPUT 
0 0 11 1 

0 0 10 0 

0 0 0 X LATCHED 

1 0 X X 0 

X 1 X X z 


1 = HIGH LEVEL 
0 = LOW LEVEL 


X = DONTCARE 
Z=HIGH IMPEDANCE 
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CD4508BMS 


Typical Performance Characteristics 



DRAIN-TO-SOURCE VOLTAGE (YDS) (V) 


FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



LOAD CAPACITANCE (CL) (pF) 


FIGURE 6. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 



0 5 10 15 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TOSOURCE VOLTAGE (VDS) (V) 



FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



0 20 40 60 80 100 


LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL PROPAGATION DELAY TIME AS A 

FUNCTION OF LOAD CAPACITANCE (STROBE TO 
DATA OUT) 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 









CD4508BMS 


Typical Performance Characteristics (continued) 


(TA) = +25°C,tr,tfa20n8 


RL=:200kn 


{VDD) = 15V 


tm'AurAmitrAm\ 





2468 2 468 2468 2 468 

10 10 ^ 10 ^ 10 ^ 10 ^ 

INPUT FREQUENCY (fIN) (kHz) 

FIGURE 8. TYPICAL POWER DISSIPATION AS A FUNCTION OF FREQUENCY 


Waveforms and Test Circuits 


OUTPUT 


DISABLE 



- -tTHL 

FIIGURE9. TEST WAVEFORMS 



TEST ANY 
OUTPUT 


50%- 

OUTPUT DISABLE-/ 

tPLZ^ 

QOUTPUT- 

Q OUTPUT_ 


iL50% 

\_ 



-*-tp 

LZ 



> 




T 

-*-tl 

?ZH 


CHAR. 

ATD 

ATQ 


“W" 

\/ss 

tPLZ 

vss 

VDD 

tPZL 

vss 

VDD 

tPZH 

VDD 

VSS 


FIGURE 10. OUTPUT DISABLE TEST CIRCUIT AND WAVEFORMS 
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FUNCTION 

Inhibit (All 0) 
Select A Bus 
Select B Bus 
Al -i- Bl 

















































SEMICONDUCTOR 


CD4510BMS 

CD4516BMS 


December 1992 


Features 

• High Voltage Types (20V Rating) 

• CD451 DBMS-BCDType 

• CD4516BMS-Binary Type 

• Medium Speed Operation 

- fCL = 8MHzTyp.at10V 

• Synchronous Internal Carry Propagation 

• Reset and Preset Capability 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and •l•25°C 

• Noise Margin (Over Full Packagen'emperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B* Series CMOS Devices” 

Applications 

• Up/Down Difference Counting 

• Multistage Synchronous Counting 

• Multistage Ripple Counting 

• Synchronous Frequency Dividers 


Pinout 


CD4510BMS, CD4516BMS 
TOP VIEW 


PRESET ENABLE 

Q4 [7 


CARRY IN L5 
Q1 |T 
CARRY OUT [7 
VSS IT 


CLOCK 

iHos 


UP/DOWN 


CMOS Presettable Up/Down Counters 


Description 

CD4510BMS Presettable BCD Up/Down Counter and the 
CD4516BMS Presettable Binary Up/Down counter consist of 
four synchronously clocked D-type flip-flops (with a gating 
structure to provide T-type flip-flop capability) connected as 
counters. These counters can be cleared by a high level on 
the RESET line, and can be preset to any binary number 
present on the jam inputs by a high level on the PRESET 
ENABLE line. The CD4510BMS will count out of non-BCD 
counter states in a maximum of two clock pulses in the up 
mode, and a maximum of four clock pulses in the down mode. 

If the CARRY IN input is held low, the counter advances up or 
down on each positive-going clock transition. Synchronous 
cascading is accomplished by connecting all clock inputs in 
parallel and connecting the CARRY OUT of a less significant 
stage to the CARRY IN of a more significant stage. 

The CD4510BMS and CD4516BMS can be cascaded In the 
ripple mode by connecting the CARRY OUT to the clock of 
the next stage. If the UP/DOWN input changes during a ter¬ 
minal count, the CARRY OUT must be gated with the clock, 
and the UP/DOWN input must change while the clock is 
high. This method provides a clean clock signal to the sub¬ 
sequent counting stage. (See Figures 13,14.) 

These devices are similar to types MC14510 and MC14516. 

The CD4510BMS and CD4516BMS are supplied in these 
16-iead outline packages; 

Braze Seal DIP *H4W tH45 

Frit Seal DIP *FBF tHIF 

Ceramic Flatpack H6W 

•CD4510B Only tCD4516B Only 


Functional Diagram 



Pi-i- 

P2^ 

P3-2^ 

P4 -A. 

15 

CLOCK 

UP/DOWN 


1 


-^Q1 

-11-02 

-11-03 

-^04 

-T 

CARRY IN —0 


>— CARRY OUT 



9 

VDDs16 

RESET — 



VSS s 8 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -7 h h c-r 
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Specifications CD4510BMS, CD4516BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance . 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80°C/W 

Flatpack Package. 70°C/W 


DC Input Current, Any One Input...±10mA Maximum Package Power Dissipation (PD) at +125®C 


Operating Temperature Range.-55°C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering)..+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100®C (Package Type D, F, K).500mW 

For TA = +100°C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD =:5V,VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source)! IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD =: 10V, ISS = -lOpA 


VPTH |VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


N Threshold Voltage 


P Threshold Voltage 




Input Voltage High VIH VDD = 5V, VOH > 4.5V, VOL < 0.5V 

(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to Inputs. 
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Specifications CD4510BMS, CD4516BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

Propagation Delay 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

Ciock to Q Output 

TPLH1 


10,11 

+125°C, -55°C 

Propagation Delay 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

Preset or Reset to Q 

TPLH2 


10,11 

+125°C, -55°C 

Propagation Delay 

TPHL3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

Clock to Carry Out 

TPLH3 


10 , 11 

+125°C, -55°C 

Propagation Delay 

TPHL4 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

Carry In to Carry Out 

TPLH4 


10,11 

+125°C, -55°C 

Propagation Delay 


VDD = 5V, VIN = VDD or GND 

9 

+25°C 

Preset or Reset to Carry 
Out 


(Note 3) 

10 , 11 

+125°C, -55°C 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


TTLH 


10 , 11 

+125°C, -55°C 

Maximum Clock Input 

FCL 

VDD = 5V, VIN = VDD or GND 

9 i 

+25°C 

Frequency 



10 , 11 

+125°C, -55°C 


1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 

3. Reset to Carry Out (TPLH) only. 


PARAMETER 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 

CONDITIONS NOTES TEMPERATURE] MIN | MAX 


1,2 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 


IDD VDD = 5V, VIN = VDD or GND 
VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT = 1.5V 


VDD = 5V, VOUT = 4.6V 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


+25°C, +125°C, 
-55°C 


+25°C. +125°C, 4.95 

-55°C 



+25°C, +125°C, 9.95 

-55°C 
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Specifications CD4510BMS, CD4516BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 



All voltages referenced to device GND. 


2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. Reset to Carry Out (TPLH) only. 
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Specifications CD4510BMS, CD4516BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


SYMBOL 



Propagation Delay Time 


CONDITIONS 


IDD VDD = 20V, VIN = VDD or GND 


VNTH VDD = 10V, ISS = -10^lA 


AVTN VDD = 10V,ISS = -10pA 


VSS = OV, IDD = 10pA 


VSS = OV, IDD = tOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


TPHL VDD = 5V 
TPLH 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

100% 5004 

1,7,9 

100% 5004 

1,7,9 

100% 5004 

1,7,9 

100%5004 

1,7,9, Deltas 

100%5004 

1,7,9 

100% 5004 

1,7, 9, Deltas 

100%5004 

2, 3, 8A, 8B, 10,11 

Sample 5005 

1,2, 3, 7, 8A, 8B, 9,10,11 

Sample 5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Sample 5005 

1,7,9 

Sample 5005 

1,2,3, 8A,8B,9 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


Group D 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


READ AND RECORD 


IDD, 10L5, IOH5A 


IDD, IOL5,10H5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,2 3 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 I Table 4 
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Specifications CD4510BMS, CD4516BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 1 

1 OPEN 1 

1 GROUND 1 

1 VDD 

CD4510BMS 

Static Burn-In 1 
(Notel) 

2, 6,7,11,14 

1,3-5,8-10,12, 

13,15 

16 

Static Burn-In 2 
(Note 1) 

2,6,7,11,14 

8 

1,3-5,9,10,12, 
13,15,16 

Dynamic Burn- 
In (Note 1) 

- 

1,3,4, 8, 9,12,13 

10,16 

Irradiation 
(Note 2) 

2,6,7,11,14 

8 

1,3-5,9,10,12, 
13,15,16 

NOTES: 


OSCILLATOR 


50kHz 25kHz 


2, 6,7,11,14 


1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 


Logic Diagrams 


PRESET* 

ENABLE 


PI* Q1 
4 6 


P2* 02 

12 11 


P3* Q3 
13 14 


P4^ Q4 
3 2 



UP/DOWN* 


]up \mjo3 
04 Q2 C 


' ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 


U/p|Q3jQ^Q3 I 
02 U/D 03 04 


FIGURE 1. CD4510BMS 
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CD4510BMS, CD4516BMS 


Logic Diagrams (Continued) 


PRESET* 

ENABLE 


UP/DOWN* < 


PI* Q1 

4 6 


P2* 02 

12 11 


P3* 03 

13 14 


P4* 04 

3 2 



Ju/d|Q3 |u/dJQ3JL 
Od 04 02 04 


* ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
ygg NETWORK 


U/D|Q3 |02| 

102 U/D 03 


FIGURE 2. CD4516BMS 


TRUTH TABLE 



X = DON’T CARE 
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CD4510BMS, CD4516BMS 


Typical Performance Characteristics 



0 5 10 15 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 



0 5 10 IS 


DRAIN-TD-SOURCE VOLTAGE (VDS) (V) 

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO^URCE VOLTAGE (VDS) (V) 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 



0 

. I 

■’•I 

-15 a 
O 

-20 1 “ 
-25 § 

-I 


FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



UJ 

DC 

CC 

8 


-10 


-15 


FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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HIGH (SOURCE) 










HGURE11. POWER DISSIPATION TEST CIRCUIT AND INPUT WAVEFORM 



FIGURE 12. TYPICAL 16 CHANNEL, 10 BIT DATA ACQUISITION SYSTEM 











CD4510BMS, CD4516BMS 
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UP/DOWN 

PRESET 

ENABLE 


CD4510BMS, CD4516BMS 


PARALLEL CLOCKING 


UP/D PE J1 J2 J3 J4 
a CD4510/16BMS CO 
R_ CL Q1 Q2 Q3 04 


UP/D PEJ1 J2 J3 J4 
Cl CD4510/16BMS CO 
R CL 01 02 03 04 


|UP/D 

PE J1 

J2 

J3 

J4 

a 


CD4510/16BMS 

CO 

F 


CL Q1 

Q2 

Q3 

04 


* CARRY OUT lines at the 2nd, 3rd, etc., stages may have a negative-going glitch pulse resulting from differential delays of different CD4010/16BMS 
IC’S. These negative going glitches do not affect proper CD4029BMS operation. However, if the CARRY OUT signals are used to trigger other edge- 
sensitive logic devices, such as FFS or counters, the CARRY OUT signals should be gated with the dock signal using a 2-Input OR gate such as 
CD4071BMS. 


UP/DOWN 

PRESET 

ENABLE 


UP/D 

PE J1 

J2 J3 

J4 

Cl 

CD451Q/16BMS 

CO 

R 

CL Q1 

02 Q3 04 


RIPPLE CLOCKING 


UP/D PEJ1 J2 J3 J4 
Cl CD4510/16BMS CO 
R CL 01 02 03 04 


UP/D PEJ1 J2 J3 J4 
Cl CD4510/16BMS CO 
R CL 01 02 03 04 


Ripple Clocking Mode: The up/down control can be changed at any count. The only restriction on changing the up/down control is that the 
clock input to the first counting stage must be high. For cascading counters operating in a fixed up-count or down-count mode, the OR gates 
are not required between stages, and CO is connected directly to the CL input of the next stage with Cl grounded. 

FIGURE 15. CASCADING COUNTER PACKAGES 
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CD4510BMS, CD4516BMS 


Chip Dimensions and Pad Layouts 



CD4510BMS CD4510BMS 

Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLIZATION: Thickness: 11 kA - 1 4I<A, AL. 

PASSIVATION: 1 0.4kA - 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 

























SEMICONDUCTOR 


CD4511BMS 


December 1992 


CMOS BCD'to-7-Segment 
Latch Decoder Drivers 


Features 

• High Voltage Type (20V Rating) 

• High Output Sourcing Capability up to 25mA 

• Input Latches for BCD Code Storage 

• Lamp Test and Blanking Capability 

• 7 Segment Outputs Blanked for BCD Input Codes 
>1001 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

Applications 

• Driving Common Cathode LED Displays 

• Multiplexing with Common Cathode LED Displays 

• Driving Incandescent Displays 

• Driving Low Voltage Fluorescent Displays 

Description 

CD4511BMS is a BCD-to-7-Segment latch decoder drivers 
constructed with CMOS logic and n-p-n bipolar transistor 
output devices on a single monolithic structure. These 
devices combine the low quiescent power dissipation and 
high noise immunity features of Harris CMOS with n-p-n 
bipolar output transistors capable of sourcing up to 25mA. 
This capability allows the CD4511BMS types to drive LED’s 
and other displays directly. 

Lamp Test (LJ), Blanking (BL), and Latch Enable or Strobe 
inputs are provided to test the display, shut off or intensity 
modulate it, and store or strobe a BCD code, respectively. 
Several different signals may be. multiplexed and displayed 
when external multiplexing circuitry is used. 

These devices are similar to the type MC14511. 

The CD4511BMS is supplied in these 16-lead outline 
packages: 

Braze Seal DIP H4W 

Frit Seal DIP H2R 

Ceramic Flatpack H6W 


Pinout 


CD4511BMS 
TOP VIEW 


bE 


^ VDD 

c [T 


Ef 

LT [7 


nig 

bC[T 


?3]a 

LE/STROBE |T 


iUb 

D [T 


iT]c 

aE 



vss |T 


3 e 


Functional Diagram 



VSS>8 

VDD>16 


7-Segment Display 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C; Handling Procedures. PjIq (SJurnber 3339 

Copyright © Harris Corporation 1992 t i -i cq 
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Specifications CD4511BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.. -55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150®C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 0ja 0jc 

Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at+125°C 

For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Tx = +100®C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature..+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Drive Voltage 


Output Drive Voltage 


Output Drive Voltage 


N Threshold Voltage 


P Threshold Voltage 



Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


CONDmONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


VDD =:5V,VOUT = 0.4V 


VDD = 10V, VOUT= 0.5V 


VDD = 15V, VOUT= 1.5V 


LVOH5 VDD = 5V, lOH =-20mA 


LVOH10 VDD = 10V, lOH = -20mA 


LVOH15 VDD = 15V, lOH = -20mA 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 3.6V, VOL < 0.5V 


VDD = 5V, VOH > 3.6V, VOL < 0.5V 


VDD = 15V, VOH > 12.6V, 
VOL < 1.5V 


VDD = 15V, VOH > 12.6V, 
VOL < 1.5V 


GROUP A 
SUBGROUPS 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD 
implemented. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4511BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 


PARAMETER 

SYMBOL 

Propagation Delay 

TPHL 

Data to Output 


Propagation Delay 

TPLH 

Data to Output 


Transition Time 

TTHL 

Transition Time 

TTLH 


TPHL VDD = 5V, VIN = VDD or GND 


TPLH VDD = 5V. VIN = VDD or GND 


TTHL VDD = 5V, VIN = VDD or GND 


TTLH VDD = 5V, VIN = VDD or GND 


1. CL = 50pF, RL = 200K. Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 



+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 


+25°C 


+125°C, -55°C 



3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


CONDITIONS 


IDD VDD = 5V, VIN = VDD or GND 
VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 



UMITS 

TEMPERATURE MIN I MAX 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55®C, +25°C 


+125®C 


Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55®C 

Output Voltage 

VOL 

VDD = 10V, No Load 

1.2 

+25°C, +125°C, 
-55°C 

Output Voltage 

VOH 

VDD = 5V, No Load 

1.2 

+25°C 




1.2 

+125°C 




1.2 

-SSOC 

Output Voltage 

VOH 

VDD = 10V, No Load 

1.2 

+25°C 




1.2 

+125°C 




1,2 

-55°C 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 





-55°C 

Output Current (Sink) 

IOL10 

VDD = 10V,VOUT = 0.5V 

1.2 

+125°C 





-55°C 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT=1.5V 

1,2 

+125°C 





-55°C 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

Input Voltage High 


VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 

- 550 c 
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Specifications CD4511BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS(Contlnued) 


PARAMETER 

Propagation Delay 
Data to Output 

Propagation Delay 
Data to Output 

Propagation Delay 
(BT) 


Propagation Delay 
(BT) 


f^pagation Delay 
(LT) 


i^pagation Delay 
(LT) 


Transition Time 


Transition Time 


Minimum Data Setup 
Time 


Minimum Data Hold Time 


Minimum Strobe Pulse 
Width 


Output Drive Voltage 


Output Drive Voltage 
















































































































































































































PARAMETER 


Output Drive Voltage 


Specifications CD4511BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS(Continued) 



CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

VDD = 15V, IOH =-10mA 

1,2 

+25°C 

14.0 


1,2 

+125°C 

14.0 


1,2 

-55°C 

13.9 

VDD = 15V, lOH = -20mA 


+125°C 

13.5 


1,2 

-SS'C 

13.75 

VDD = 15V, lOH =-25mA 

1,2 

+25°C 

13.5 


1,2 

-55°C 

13.65 

Any Input 

1,2 

+25°C 

- 


LIMITS 


MAX 



Input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10^lA 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = 10pA 


VSS = OV, IDD = 10tiA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR. TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25®C 




PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


MIL-STD-883 

METHOD 


100% 5004 


100%5004 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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Specifications CD4511BMS 


CONFORMANCE GROUP 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 

Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


MIL-STD-883 

METHOD 



100% 5004 


100%5004 


100% 5004 


100% 5004 


100% 5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


1.7,9 


1,7,9, Deltas 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


1,7,9 


1,7,9, Deltas 


2, 3,8A,8B, 10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,2,3,7, 8A, 8B, 9,10,11, Deltas Subgroups 1,2,3, 9,10,11 


1,7,9 


1,2,3,8A, 8B, 9 Subgroups 1,23 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OPEN 

GROUND 

VDD 

9V±-0.5V 


OSCILLATOR 


Static Burn-In 1 
(Note 1) 


Static Burn-In 2 
(Note 1) 


Dynamic Bum- 
In (Note 1) 


Irradiation 
(Note 2) 

NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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CD4511BMS 


TRUTH TABLE (Continued) 



_ 

Bl 

LT 

ID 

n 

in 

n 

in 

n 

in 

n 



f 

9 

DISPLAY 



X = Don’t Care 

* Depends on BCD code previously applied when LE = 0 
NOTE: Display is blank for all iUegal input codes (BCD >1001). 


Typical Performance Characteristics 



Blank 


Blank 


Blank 


Blank 


Blank 


Blank 



_ AMBIENT TEMPERATURE (Ta) = +25°C 

? I I I 


■ GATE-TOSOURCE VOLTAGE (VGS) x 15V ’ 


0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 




0 25 50 75 1 00 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 3. TYPICAL DATA-TO-OUTPUT, LOW-TO-HIGH-LEVEL 
PROPAGATION DELAY TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


7-1176 

































































































CD4511BMS 


Typical Performance Characteristics 



LOAD CAPACITANCE (CL) (pF) CAPACITANCE (CL) (pF) 


FIGURE 4. TYPICAL DATA-TO-OUTPUT, HIGH-TO-LOW-LEVEL FIGURES. TYPICAL LOW-TO-HIGH-LEVEL TRANSITION TIME 
PROPAGATION DELAY TIME AS A FUNCTION OF AS A FUNCTION OF LOAD CAPACITANCE 

LOAD CAPACITANCE 



0 100 200 300 400 500 

LOAD CAPACITANCE (CL) (pF) 


FIGURE 6. TYPICAL HIGH-TO-LOW TRANSITION TIME AS A 
FUNCTION OF LOAD CAPACITANCE 



0 0.5 1 1.5 

SUPPLY VOLTAGE - OUTPUT DRIVE VOLTAGE (VDD - VOH) (V) 


RGURE7. TYPICAL VOLTAGE DROP (VDD TO OUTPUT) vs OUT¬ 
PUT SOURCE CURRENT AS A FUNCTION OF SUPPLY 


10 * 

I 

Q 10^ 

a 

z 
o 

i 
(0 
in 

tt 10* 


I 10^ 
^ 10 ° 



2 4 6t 2 4tt 


2 4 6t 2 448 

10^ 


2 4 68 

10 * 


10 '* 10 '^ 10 ® 10 ^ 10 * 10 * 
FREQUENCY (f) (kHz) 

FIGURE 8. TYPICAL DYNAMIC POWER DISSIPATION CHARACTERISTICS 
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CD4511BMS 


Applications interfacing with Various Displays 



DUTY CYCLE. 100% 

ISEG . IDIODEAVa « 20mA AT LUMINOUS iNTENSITY/SEGMENT > 250^cd 
D VOH-VDF 
ISEG 


FIGURE 9. DRIVING COMMON CATHODE 7-SEGMENT LED DISPLAYS (EXAMPLE HEWLET-PACKARD 5082-7740) 



A MEDIUM BRIGHTNESS INTENSITY DISPUY CAN BE OBTAINED WITH 

LOW VOLTAGE FLUORESCENT DISPLAYS SUCH AS THE TUNCrSOL 2 OF 7 SEGMENTS SHOWN CONNECTED 

DIGiVAC S/G* SERIES 

RESISTORS R FROM VDD TO EACH 7-SEGMENT DRIVER OUTPUT ARE 

* Trademark Tung-Sol Division Wagner Electric Co. CHOSEN TO KEEP ALL NUMITRON SEGMENTS SUGHTLY ON AND WARM 

FIGURE 10. DRIVING LOW VOLTAGE FLOURESCENT DISPLAYS FIGURE 11. DRIVING INCANDESCENT DISPLAYS (RCA NU¬ 
MITRON DR2000 SERIES DISPLAYS) 
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CD4511BMS 


AppliC3tionS interfacing with Various Dispiays (Continued) 



FIGURE 12. MULTIPLEXING WITH COMMON CATHODE 7-SEGMENT LED DISPLAYS (EXAMPLE HEWLET-PACKARD 5082-7404 
4 CHARACTER DISPLAY OR 4 DISCRETE MONOSANTO MAN 3 DISPLAYS) 


Waveforms 



FIGURE 13. DYNAMIC WAVEFORMS 


Chip Dimensions and Pad Layout 


Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are In mils (10*® inch). 

METALLIZATION: Thickness: 11kA - 14kA, AL. 
PASSIVATION: 10.4kA - IS.SkA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.01 98 inches - 0.021 8 inches 















































































SEMICONDUCTOR 


CD4512BMS 


December 1992 


CMOS Dual 4-Bit Latch 


Features 

• High-Voltage Types (20-Volt Rating) 

• 3-State Outputs 

• Standardized, Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V, and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; 10OnA at 18V and 25°C 

• Noise Margin (Full Package-Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets all Requirements of JEDEC Tentative Standard 
No. 13B, "Standard Specifications for Description of 
‘B’ Series CMOS Devices" 

Applications 

• Digitai Muitiplexing 

• Number-sequence Generation 

• Signal Gating 

Description 

CD4512BMS is an 8-channel data selector featuring a three- 
State output that can interface directly with, and drive, data 
lines of bus-oriented systems. 

The CD4512BMS Is supplied in these 16 lead outline 
packages: 

Braze Seal DIP H4S 

Frit Seal DIP HIE 

Ceramic Flatpack H3X 


Pinout 


CD4512BMS 
TOP VIEW 



Functional Diagram 


3-STATE DISABLE 
INHIBIT- 


CHANNELS , 
INPUTS 


SELECT < 
CONTROL 


5 \ 3-STATE DISABLE 
3 SEL OUTPUT 



14 SELECT 
OUTPUT 


VDD>16 
VSS B 8 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 

Copyright © Harris Corporation 1992 -r ^ h on 
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Specifications CD4512BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD)...-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs__ .... .-0.5V to VDD +0.5V 

DC Input Current, Any One Input... .±10mA 

Operating Temperature Range...-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 0ja Ojc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


Maximum Package Power Dissipation (PD) at +125°C 

For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Type D, F, K) ..Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor..... lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.. +175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4512BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


280 

ns 

Inhibit to Output 

TPLH1 

(Note 1,2) 

10,11 

+125®C, -55®C 


378 

ns 

Propagation Delay 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


400 

ns 

“A" Select to Output 

TPLH2 

(Note 1,2) 

10,11 

+125°C, -55°C 


540 

ns 

Propagation Delay 

TPHL3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


360 

ns 

Data to Output 

TPLH3 

(Note 1,2) 

10,11 

+125°C, -55®C 


486 

ns 

Propagation Delay 

TPHZ 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


120 

ns 

3-State Disable 

TPZH 

(Note 2, 3) 

10,11 

+125°C, -55°C 


162 

ns 

Propagation Delay 

TPLZ 

VDD = 5V, VIN = VDD or GND 

9 

-t-25°C 


120 

ns 

3-State Disable 

TPZL 

(Note 2, 3) 

10,11 

+125®C, -55°C 

j 

■ 

162 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 


TTLH 

(Note 2, 3) 

10,11 

+125°C, -55°C 

- 

270 

ns 


I-1-1-1--1-:-1-1-1- 

NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 


on initiai design release and upon design changes which would affect these characteristics. 
3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1.2 

-55°C, +25®C 


5 

pA 

+125°C 


150 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 

+125°C 


300 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C,+25°C 


10 

fiA 

+125°C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C. +125‘’C. 
-55‘’C 


50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1.2 

+25°C, +125®C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C. 
-55®C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125‘’C, 
-SS^C 

9.95 

- 

m 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125®C 

0.36 

- 

mA 

-55°C 

0.64 

- . 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V,VOUT = 0.5V 

1,2 

+125®C 

0.9 

- 

mA 


1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT=1.5V 

1,2 

+125°C 

mm 

- 

mA 

-55°C 

■a 

- 

mA 

Output Current (Source) 

IOH5A 

VDD =:5V,VOUT = 4.6V 

1.2 

+125°C 


-0.36 

mA 

-55‘>C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125®C 

- 

-1.15 

mA 

-55“C 

- 

-2.0 

mA 
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Specifications CD4512BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

> 

-0.9 

mA 

-55°C 

- 

-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1.2 

+125°C 

- 


mA 

-ss^c 

- 

mm 

mA 

Input Voltage Low i 

VIL 

VDD = 10V, VOH > 9V, VOL < 
IV 

1.2 

+25°C, +125°C, 
-55°C 

- 

3 

H 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < 
IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- 

m 

Propagation Delay 

Inhibit to Output 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 

- 

140 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

100 

ns 

Propagation Delay 
“A" Select ot Output 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 

- 

170 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

120 

ns 

Propagation Delay 

Data to Output 

TPHL3 

TPLH3 

VDD = 10V 

1,2,3 

+25°C 

- 

150 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

110 

ns 

Propagation Delay 

3-State Enable 

TPHZ 

TPZH 

VDD = 10V 

1.2,4 

+25°C 

- 

60 

ns 

VDD = 15V 

1,2,4 

+25°C 

- 

40 

ns 

Propagation Delay 

3-State Enable 

TPLZ 

TPZL 

VDD = 10V 

1,2,4 

+25°C 

- 

60 

ns 

VDD = 15V 

1.2,4 

+25°C 


40 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 15V 1 

1,2,3 

+25°C 

- 

80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

7.5 

pF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1.4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1.4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1.4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = 0V,IDD = 10pA 

1.4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

- 

±1 

■ 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for+25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 
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Specifications CD4512BMS 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25®C 



PARAMETER 


Supply Current - MSI-2 


Output Current (Sink) 


Output Current (Source) 



DELTA LIMIT 


H.OpA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note!) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


MIL-STD-883 

METHOD 


GROUP A SUBGROUPS 



1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2, 3,8A, 8B, 10,11 


1,2, 3, 7,8A, 8B, 9,10,11 


1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 


Subgroup B-5 Sample 5005 


Subgroup B-6 Sample 5005 


Sample 5005 1,2,3, 8A, 8B, 9 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,23 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STO-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 
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CD4512BMS 


Typical Performance Characteristics 



0 20 40 60 80 100 


LOAD CAPACITANCE (CL) (pF) DRAIN-TO^RCE VOLTAGE (YDS) (V) 

FIGURE 2. TYPICAL TRANSITION TIME AS A FUNCTION OF FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
LOAD CAPACITANCE CHARACTERISTICS 



FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 













CD4512BMS 



FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A FUNCTION OF LOAD CAPACITANCE (“A” SELECT TO OUTPUT) 


Chip Dimensions and Pad Layouts 



Dimensions in parentheses are in milimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch.) 

METALLIZATION: Thickness: 11 kA -14kA, AL. 
PASSIVATION: 10.4kA -15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


December 1992 


CD4514BMS 

CD4515BMS 

CMOS 4-Bit 
Latch/4-to-16 Line Decoders 


Features 

• High-Voltage Types (20-Volt Rating) 

• CD4514BMS Output “High” on Select 

• CD4515BMS Output “Low” on Select 

• Strobed Input Latch 

• Inhibit Control 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; 10OnA at 18V and 25^C 

• Noise Margin (Fuil Package-Temperature Range): 

- IVatVDDsSV 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• SV, 10V, and 15V Parametric Ratings 

• Standardized, Symmetrical Output Characteristics 

• Meets all Requirements of JEDEC Tentative Standard 
No. 13B, "Standard Specifications for Description of 
*B'Series CMOS Devices" 

Applications 

• Digital Multiplexing 

• Address Decoding 

• HexadecImal/BCD Decoding 

• Program-counter Decoding 

• Control Decoder 

Description 

CD4514BMS and CD4515BMS consist of a 4-bit strobed 
latch and a 4-to-16-lin0 decoder. The latches hold the last 
input data presented prior to the strobe transition from 1 to 0. 
Inhibit control allows all outputs to be placed at 

0(CD4514BMS) or 1(CD4515BMS) regardless of the state of 
the data or strobe inputs. 

The decode truth table indicates all combinations of data 
inputs and appropriate selected outputs. 

These devices are similar to Industry types MC14514 and 
MCI 4515. 

The CD4514BMS and CD4515BMS are supplied in these 24 
lead outline packages: 

Braze Seal DIP H4V 

Frit Seal DIP H1Z 

Ceramic Fiatpack H4P 


Pinout 


CD4514BMS, CD4515BMS 
TOP VIEW 



Functional Diagram 


V0D«24 
VSS «12 


DATA1 2 
DATA 2 3 
DATA3 21 
DATA 4 22 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications CD4514BMS, CD4515BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input... .±10mA 

Operating Temperature Range..-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Ratpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125®C 
For Ta = -55°C to +100°C (Package Type D, F, K)....... 500mW 

For Ta = +100°C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.. ..... lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.. +175®C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND VDD = 20 


GROUP A 
SUBGROUPS 


1 


2 


3 



VIN = VDD or GND 


VDD = 18V 


VDD = 20 



VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD=10V,ISS = -10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 



TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125®C, -55®C 


+25°C,+125®C,-55°C 


+25®C 


+25®C 


+25®C 


+25°C 


+25®C 


+25®C 


+25«C 


+25°C 


+25®C 


+25®C 


+25®C 


+125°C 


-55®C 


Input Voltage Low 
(Note 2) 


Input Voltage High VIH VDD = 5V, VOH > 4.5V, VOL < 0.5V 1,2,3 +25°C,+125®C,-55°C 

(Note 2) 


Input Voltage Low VIL VDD = 15V, VOH > 13.5V, 1.2, 3 +25°C,+125°C,-55®C 

(Note 2) VOL < 1.5V 


Input Voltage High VIH VDD = 15V, VOH > 13.5V, 1,2,3 +25®C,+125°C,-55®C 

(Note 2) VOL < 1.5V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go^lo Go test with limits applied to inputs. 


I LIMITS I 

IIAIIIIEESI 

- 

mm 

- 

WTifli 

- 

mm 

lEEa 

■■ 

I -1000 

mm 

iBEa 

HH 

- 

BE3i 

- 

BSEI 

- 

IEEI 

- 


14.95 



mm 

IBQI 

HH 

lESi 

HH 

- 


- 

■El 

- 

■n 

- 


1^ 

WBffM 

IKElESil 

VOH> 

VDD/2 

VOL< 

VDD/2 

- 

1.5 

3.5 

- 

- 

4 

11 

- 
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PARAMETER 

SYMBOL 

Propagation Delay 

TPHL1 

Strobe or Data 

TPLH1 

Propagation Delay 

TPHL2 

Inhibit 

TPLH2 

Transition Time 

TTHL 

TTLH 


Specifications CD4514BMS, CD4515BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

SUBGROUPS TEMPERATURE 


+25°C 


+125°C, -55®C 


+25°C 


+125®C, -55®C 


+25°C 


+125®C, -55°C 



LIMITS_ 

MAX UNITS 


970 


1310 


500 


1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


PARAMETER 


Supply Current 


Output Voltage 

VOL 

Output Voltage 


Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL CONDITIONS 


IDD VDD = 5V,VIN = VDDorGND 1,2 

VDD = 10V, VIN = VDD or GND ' Ti ~ 

VDD = 15V, VIN = VDD or GND ” Ti 


VDD = 10V, No Load 


VDD = 5V, No Load 


VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD =r5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT=: 13.5V 


VIL VDD = 10V, VOH > 9V, VOL < IV 
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Specifications CD4514BMS, CD4515BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- 

■ 

Propagation Delay 

TPHL1 

VDD = 10V 

1,2,3 

+25°C 


370 

ns 

Strobe or Datat 

TPLH1 

VDD = 15V 

1,2,3 

+25°C 


270 

ns 

Propagation Delay 

TPHL2 

VDD = 10V 

1,2,3 

+25°C 


220 

ns 

Inhibit 

TPLH2 

VDD = 15V 

1,2,3 

+25°C 


170 

ns 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 


TTLH 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Minimum Data Setup 

TS 

VDD = 5V 

1,2,3 

+25°C 


150 

ns 

Time 


VDD = 10V 

1,2,3 

+25°C 


70 

ns 



VDD = 15V 

1,2,3 

+25‘'C 


40 

ns 

Minimum Strobe Pulse 

TW 

VDD = 5V 

1,2,3 

+25°C 


250 

ns 

Width 


VDD = 10V 

1,2,3 

+25°C 


100 

ns 



VDD = 15V 

1,2,3 

+25°C 


75 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


7.5 

pF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = SOpF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V,ISS = -10|iA 

1,4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = OV,IDD = 10pA 

1,4 

+25°C 

- 

±1 

■ 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

1 

+25®C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for+25°C limit. 

2. CL = SOpF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 
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Specifications CD4514BMS, CD4515BMS 



TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS+25^C 


DELTA LIMIT 


± t.OnA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 


PARAMETER 

SYMBOL 

Supply Current - MSI-2 

IDD 

Output Current (Sink) 

IOL5 

Output Current (Source) 

IOH5A 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 



Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burnrin) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



100% 5004 1,7,9 IDD, IOL5, IOH5A 


100% 5004 1,7,9 IDD, IOL5, IOH5A 


100% 5004 1,7, 9 IDD, IOL5, IOH5A 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 I 1 . 7,9 


Sample 5005 1,2,3,8A, 8B, 9 I Subgroups 1,2 3 



NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


I 


CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



NOTES: 

1, Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, VDD 
= 10V±0.5V 
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CD4S14BMS, CD4515BMS 


Logic Diagram 




o- 

S Q 

R Q 





o- 

S Q 

R Q 





o- 

S Q 

R Q 





o- 

S Q 

R Q 


All inputs protected by CMOS protection network. 
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CD4514BMS, CD4515BMS 


Typical Performance Characteristics 



DRAIN-TO^URCE VOLTAGE (VDS) (V) 


FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 



DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 




OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 





















CD4514BMS, CD4515BMS 


Typical Performance Characteristics (Continued) 

I-1-1-1-1-1-1-1 

AMBIENT TEMPERATURE (Ta) - +25°C 
' 3 ' - — -- 

5 

t 200 -< 

^ SUPPLY VOLTAGE (VDD) = 5V ^ g 










10V 

15V 





0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL LOW-TO-HIGH TRANSITION TIME vs 
LOAD CAPACITANCE 


AMBIENT TEMPERATURE (Ta) = +25°C 
■ LOADCAPAaTANCE(CL) = 50pF - 


0 5 10 15 20 : 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 9. TYPICAL STROBE OR DATA PROPAGATION 
DELAY TIME vs SUPPLY VOLTAGE 


AMBIENT TEMPERATURE (Ta) = +25°C 

SUPPLY VOLTAGE 
(VDD)-15V 





Waveforms 



1 10 ' 10 * 10 ** 1 
FREQUENCY (f) (kHz) 

10. TYPICAL POWER DISSIPATION vs FREQUENCY 


50% tr, tf = 20n8 

S_ 

ts K- 


FIGURE 11. WAVEFORMS FOR SETUP TIME AND STROBE 
PULSE WIDTH 
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CD4514BMS, CD451SBMS 


Chip Dimensions and Pad Layouts 


no 



Dimensions in parentheses are in miiimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch.) 

METALLIZATION: Thickness: IlkA - 14kA, AL. 
PASSIVATION: 10.4kA • IS.SkA, Silane 
BONO PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches • 0.0218 inches 
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SEMICONDUCTOR 


CD4517BMS 


December 1992 


CMOS Dual 64-Stage 
Static Shift Register 


Features 

• High-Voltage Types (20-Volt Rating) 

• Low Quiescent Current -10nA/pkg(TVp.) at VDD = 5V 

• Clock Frequency 12MHz (Typ.) at VDD = 10V 

• Schmitt Trigger Clock Inputs Allow Operation with Very Slow Clock 
Rise and Fall Times 

• Capable of Driving TWo Low-power TTL Loads, One Low-power 
Schottky TTL Load, or Two HTL Loads 

• 3-State Outputs 

• 100% Tested for Quiescent Current at 20V 

• Standardized, Symmetrical Output Characteristics 

• 5V, 10V, and 15V Parametric Ratings 

• Meets all Requirements of JEDEC Tentative Standard No. 13B, 
"Standard Specifications for Description of ‘B’ Series CMOS 
Devices" 

Applications 

• Time-delay Circuits 

• Scratch-pad Memories 

• General-purpose Serial Shift-register Applications 


Pinout 


CD4S17BMS 
TOP VIEW 


Functional Diagram 

CL t t-1- 


Description 

CD4517BMS dual 64-stage static shift 
register consists of two independent registers 
each having a clock, data, and write enable 
input and outputs accessible at taps following 
the 16th, 32rd, 48th, and 64th stages. These 
taps also serve as Input points allowing data 
to be inputted at the 17th, 33rd, and 49th 
stages when the write enable input is a logic 
1 and the clock goes through a low-to-high 
transition. The truth table indicates how the 
clock and write enable inputs control the 
opeation of the CD4517BMS. Inputs at the 
intermediate taps allow entry of 64 bits into 
the register with 16 clock pulses. The 3-state 
outputs permit connection of this device to an 
external bus. 

The CD4517BMS Is supplied in these 16 lead 
outline packages: 

Braze Seal DIP H4X 
Frit Seal DIP H1F 
Ceramic Flatpack H6P 



r 



: 











1 


1 


ICL 

1 



1 


i 

I 


ICL 


16] VDD 
li] Q16B 
2^0488 

iHwEB 

iHcLB 

?T|Q64B 

i^Q32B 

Udb 


I 

D1 

16 STAGES 


I 

116 STAGES I 


I 

D33 

16 STAGES 


I 

D49 

116 STAGES I 


STAGE 16 
OUT/IN TAP 


STAGE32 
OUT/IN TAP 


STAGE 48 
OUT/IN TAP 


STAGE 64 
OUT/IN TAP 


CAUTION: These devices are ser^itive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 t < -i o-r 
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Specifications CD4517BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input..±10mA 

Operating Temperature Range.-55°C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265®C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100®C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Tri-State Output 
Leakage 


Tri-State Output 
Leakage 


SYMBOL 


IDD 






CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND VDD = 20 


VIN = VDD or GND 


VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT=9.5V 


VDD = 15V, VOUT= 13.5V 


VDD=10V,ISS = -10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


GROUP A 
SUBGROUPS 





VIN = VDD or GND 
VOUT=VDD 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs. 


is 0.050V max. 






























































































































































Specifications CD4517BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS (Note 1,2) 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

400 

ns 

Clock to 16 

TPLH 


10,11 

+125°C, -55°C 

- 

540 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 


TTLH 


10,11 

+125°C, -55°C 

- 

270 

ns 

Maximum Clock Input 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

3 

- 

MHz 

Frequency 



10,11 

+125°C, -55°C 

2.22 

- 

MHz 


NOTES: 

1. CL = 50pF. RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C,+25°C 

- 

5 

pA 





+125°C 

- 

150 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

10 

pA 





+125°C 

- 

300 

pA 



VDD = 15V, VIN = VDD or GND 

1.2 

-55°C, +25°C 

- 

10 

pA 





+125°C i 

-■ 

600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C,+125°C, j 
-55'*C , 

- 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1.2 

+25°C, +125°C. 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125“C, 
-55°C 

4.95 

- 

V 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

■ 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 





-55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 





-55°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

WBM 

- 

mA 





-55°C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 





-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 





-55°C 

- 

-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 

-0.9 

mA 





-55°C 

- 

-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V, VOUT= 13.5V 

1,2 

+125°C 

- 

Bi 

mA 





-55°C 

- 

mnm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

V 


Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 




















































































































































































Specifications CD4517BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Clock to Q16 

TPHL 

TPLH 

VDD = 10V 

1,2,3 

+25°C 

- 

220 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

180 

ns 

Propagation Delay 

3-State WE to Q16 

TPHZ, ZH 
TPLZ, ZL 

VDD = 5V 

1,2,5 

+25®C 

- 

150 

ns 

VDD = 10V 

1,2,4 

+25°C 

- 

80 

ns 

VDD = 15V 

1,2,4 

+25°C 

- 

60 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 10V 

1,2 

+25°C 

6 

- 

MHz 

VDD = 15V 

1,2 

+25°C 

8 

- 

MHz 

Minimum Data to Clock 
Setup Time 

TS 

VDD = 5V 

1,2,3 

+25°C 

- 

20 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

10 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

10 

ns 

Minimum Data to Clock 
Hold Time 

TH 

VDD = 5V 

1,2,3 

+25°C 

- 

200 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

. 50 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 

- 

180 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

80 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

50 

ns 

Minimum Write Enable - 
to-Clock Release Time 

TR 

VDD = 5V 

1,2,3 

+25°C 

- 

100 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

50 

ns 

VDD* 15V 

1,2,3 

+25®C 

- 

40 

ns 

Write Enable-to-Clock 
Setup Time 

TS 

VDD * 5V 

1,2,3 

+25°C 

0 

- 

ns 

VDD = 10V 

1,2,3 

+25°C 

0 

- 

ns 

VDD* 15V 

1,2,3 

+25°C 

0 

- 

ns 

Maximum Clock Input 

Rise and Fall Time 

TRCL 

TFCL 

VDD * 5V 

1.2,3,5 

+25°C 

- 

15 

ps 

VDD* 10V 

1,2, 3,5 

+25°C 

- 

5 

MS 

VDD * 15V 

1,2, 3,5 

+25°C 

- 

5 

MS 

Input Capacitance 

CIN 

Any Input 

1.2 

+25°C 

- 

7.5 

pF 


NOTES: 

1. All voltages referenced to device GND. 


2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. Measured at the point of 10% change In output with an output load 50pF, RL = 1KQ to VDD for TPZL and TPLZ and RL = 1 Kft to VSS 
forTPZHandTPHZ 

5. If more than one unit Is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

HQJ2II 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

ma 

N Threshold Voltage 

VNTH 

VDD = 10V,ISS = -10mA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD* 10V, ISS = -10mA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = OV, IDD = lOpA 

1.4 

+25°C 

0.2 

2.8 

V 
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Specifications CD4517BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


P Threshold Voltage 
Delta 


Propagation Delay Tlnie 



CONDITIONS 


VSS = 0V,IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 



NOTES: 1. All voltages refereixed to device GND. 

2. CL = 50pF, RL = 200K. Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS+25<’C 



PARAMETER 


Supply Current - MSI-2 


Output Current (Sink) 


Output Current (Source) 



DELTA LIMIT 


±1.0pA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Notel) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


MIL-STD-883 

METHOD 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


READ AND RECORD 


IDD, IOL5, IOH5A 



1,7,9, Deltas 


2,3, 8A, 88,10,11 


1,2,3,7,8A, 8B, 9,10, 11 


1,2,3, 7 , 8A, 8B, 9,10,11, Deltas 


1.7,9 


1,2,3,8A, 8B,9 



Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 



MIL-STD-883 

METHOD 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OSCILLATOR 



Dynamic Bum- 
In (Notel) 
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Specifications CD4517BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS (Continued) 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 diceAvafer, 0 failures, VDD 

= 10V±0.5V_ 


Logic Diagram 


Lcl l-CL Lol L 

■-EC •- cC •- 

K. ^ 15 

|CL 5 

s: 

1 16^ 

WE 1 WE 

H-i 1-^ 

P P 

1 ^ D Q ' D Q D Q 

Wl 


n n 

WE WE ' 

VDD^ 

JSo-LcIS, _ 


^ J 

WE WE 



ID QI-1D or 





f 

CL 

1 '- 

CL 

cC 

L. 


33 


47 

D Q 


D Q 


CL 

L 

CL 

cC 

L- 


49 


63 

D Q 


D Q 


WRITE ENABLE 


0 


1 


0 


STAGE 16 TAP 

STAGE 32 TAP 

STAGE 48 TAP 

STAGE 64 TAP 

Q16 

Q32 

Q48 

064 

Z 

Z ' 

Z 

Z 

Q16 

Q32 

048 

064 

Z 

Z 

Z 

Z 

Q16 

Q32 

048 

064 

D17ln 

D33ln 

D49ln 

Z 

Q16 

Q32 

048 

064 

Z 

Z 

Z 

Z 



1 = HIGH LEVEL 

X=: DON'T CARE 

0 = LOW LEVEL 

Z = HIGH IMPEDANCE 


7-1202 















































































CD4517BMS 


Typical Performance Characteristics 

_ I AMBIENT TEMPERATURE Ha) = +25®C 


(VGS) = 15V" 

I 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL N-CHANNEL OUTPUT LOW (SINK) 
CURRENT CHARACTERISTICS 


^ AMBIENT TEMPERATURE (T/Q «-t-asop 

1.0 ■ J . zz_ I 



0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM N-CHANNEL OUTPUT LOW (SINK) 
CURRENT CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
_-15_^0 


AMBIENT TEMPERATURE (T^) = +2^C 
-GATE-TO-SOURCE VOLTAGe'(VGS) = -6V 

_^^^_ 




J 



-10 V 







-15V 












DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 


■t 1 1 

AMBIENT TEMPERATURE (Ta) = +25 

GATE-TO-SOURCE VOLTAGE i 

_I_1_1 

5°C 

VGS) = -5V 



-10 V 



-15 V 


y 






FIGURE 4. TYPICAL P-CHANNEL OUTPUT HIGH (SOURCE) 
CURRENT CHARACTERISTICS 


FIGURE 5. MINIMUM P-CHANNEL OUTPUT HIGH (SOURCE) 
CURRENT CHARACTERISTICS 



AMBIENT TEMPERATURE (Tfi) - +25®C 


SUPPLY VOLTAGE (VDD) = 5V 


0 20 40 60 80 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 


AMBIENT TEMPERATURE (Ta) = -l•25°C 


SUPPLY VOLTAGE (VDD) = 5V ^ 












10V 

15V 




0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICALTRANSITIONTIME AS A FUNCTION OF 
LOAD CAPACITANCE 
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FIGURE 10. DYNAMIC POWER DISSIPATION TEST CIRCUIT AND WAVEFORMS 















CD4517BMS 


Chip Dimensions and Pad Layouts 



Dimensions in parentheses are in milimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch.) 

METALUZATION: Thickness: 11kA- 14kA, AL 
PASSIVATION: 10.4kA • 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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CMOS Dual Up Counters 


Features 

• High Voltage Types (20V Rating) 

• CD4518BMS Dual BCD Up Counter 

• CD4520BMS Dual Binary Up Counter 

• Medium Speed Operation 

* 6MHz Typical Clock Frequency at 10V 

• Positive or Negative Edge Triggering 

• Synchronous Internal Carry Propagation 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and -f25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Standardized Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Multistage Synchronous Counting 

• Multistage Ripple Counting 

• Frequency Dividers 

Description 

CD4518BMS Dual BCD Up Counter and CD4520BMS Dual 
Binary Up Counter each consist of two Identical, internally 
synchronous 4-stage counters. The counter stages are 
D-type flip-flops having interchangeable CLOCK and 
ENABLE lines for incrementing on either the positive-going 
or negative-going transition. For single unit operation the 
ENABLE input is maintained high and the counter advances 
on each positive-going transition of the CLOCK. The 
counters are cleared by high levels on their RESET lines. 

The counter can be cascaded in the ripple mode by connect¬ 
ing Q4 to the enable input of the subsequent counter while 
the CLOCK input of the latter is held low. 

The CD4518BMS and CD4520BMS are supplied in these 
16-lead outline packages: 


Pinout 


CD4518BMS, CD4520BMS 
TOP VIEW 


ENABLE A 



lOj ENABLE B 


Functional Diagram 


CLOCK A 
1 

ENABLE A 
2 


RESET A 
7 ' 


CLOCKB 
9 

ENABLE B 
10 


RESET B 
15 




VSS = 8 
VODsl6 


Braze Seal DIP 
Frit Seal DIP 
Ceramic Flatpack 
*CD4518B Only 


H4S 

H1F 

*H6P tH6W 
tCD4520B Only 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 . 


File Number 3342 
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3 Reliability Information 


Absolute Maximum Ratings Reliability Infer 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance 

(Voltage Referenced to VSS Terminals) Ceramic DIP and I 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package 


DC Input Current; Any One Input., 


dermal Resistance. 0ja 0jc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


.±10mA Maximum Package Power Dissipation (PD) at +125°C 


For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 




CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


GROUP A 
SUBGROUPS 


TEMPERATURE 


MAX UNITS 



Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) I IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = OV, IDD = lOpA 


N Threshold Voltage 


P Threshold Voltage 




Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 14.95 


VOH> VOL< 
VDD/2 VDD/2 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 3.5 


+25°C, +125°C, -55°C 


+25°C,+125°C, -55°C 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

Propagation Delay 

TPHL1 

VDD = 5V. VIN = VDD or GND 

9 

+25°C 

Clock to Output 

TPLH1 


10,11 

+125°C. -55°C 

Propagation Delay 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

Reset to Ouput 



10,11 

+125°C, -55°C 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

(Note 2) 

TTLH 


10,11 

+125°C, -55°C 

Maximum Clock Input 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

Frequency 



10, 11 

+125°C, -55°C 


LIMITS 


MIN MAX 


1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55®C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 


CONDITIONS 


IDD VDD = 5V, VIN = VDD or GND 
' VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT = 1.5V 


VDD=:5V, VOUT = 4.6V 


VDD = 5V, VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD =15V, VOUT = 13.5V 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V, VOH > 9V, VOL < IV 


TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


+25°C, +125°C, 
-55°C 


+25°C, +125°C, 
-55°C 


+25°C, +125°C, 
-55°C 


+25°C, +125°C. 
-55°C 


+125°C 


-55°C 


+125°C 


-55°C 


+125°C 


-55°C 


+125°C 


-55‘’C 


+125®C 


-55®C 


+125°C 


-55°C 


+125°C 


-55°C 


+25®C, +125°C, 
-55°C 


+25°C, +125°C, 

-550c 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Clock to Output 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 

- 

230 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

160 

ns 

Propagation Delay 

Reset to Output 

TPHL2 

> 

o 

II 

Q 

Q 

> 

1,2,3 

+25°C 

- 

225 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

170 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1.2,3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 10V 

1,2,3 

+25°C 

3 

- 

MHz 

VDD = 15V 

1,2,3 

+25°C 

4 

- 

MHz 

Maximum Clock Rise and 
Fall Time 

TRCL 

TFCL 

VDD = 5V 

1.2, 3,4 

+25°C 

- 

15 

\1S 

VDD = 10V 

1.2, 3,4 

+25°C 

- 

5 

ps 

VDD = 15V 

1,2, 3,4 

+25°C 

- 

5 

ps 

Minimum Enable Pulse 
Width 

TW 

VDD = 5V 

1.2,3 

+25°C 

- 

400 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

200 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

140 

ns 

Minimum Reset Pulse 
Width 

TW 

VDD = 5V 

1.2,3 

+25°C 

- 

250 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

110 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 

- 

200 

ns 

VDD = 10V 

1.2,3 

+25°C 

- 

100 1 

ns 

VDD = 15V 

1.2,3 

+25°C 

- 

70 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

^ 4. If more than one unit is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1.4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1.4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1.4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10pA 

1.4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD=10pA 

1.4 

+25°C 

- 

±1 

■ 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25®C limit. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 
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TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS-1-25^0 



PARAMETER 

SYMBOL 

DELTA UMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Notel) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

100%5004 

1,7,9 

100% 5004 

1,7,9 

100%5004 

1,7,9 

100%5004 

1,7,9, Deltas 

100%5004 

1,7,9 

100%5004 

1,7,9, Deltas 

100%5004 

2, 3,8A, 88,10,11 

Sample 5005 

1,2,3,7,8A, 8B, 9,10,11 

Sample 5005 

1,2,3,7,8A, 8B, 9.10,11, Deltas 

Sample 5005 

1,7,9 

Sample 5005 

1,2,3,8A,8B,9 


Group D 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


READ AND RECORD 


IDD, I0L5, IOH5A 


IDD, I0L5, IOH5A 


IDD, I0L5. IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,23 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD 


1,7,9 


POST-IRRAD 


Table 4 


READ AND RECORD 


PRE-IRRAD 


1,9 


POST-IRRAD 


Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD=10V±0.5V 
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CD4518BMS, CD4520BMS 













CD4518BMS, CD4520BMS 


Typical Performance Curves 



DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 



DRAIN-TCVSOURCE VOLTAGE (VDS) (V) 


FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TOSOURCE VOLTAGE (VOS) (V) 


-15 -10 -6 0 -15 -10 



FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 



FIGURE 7. TYPICAL PROPAGATION DELAY V8 LOAD CAPAC- FIGURE 8. TYPICAL PROPAGATION DELAY TIME vs LOAD 

ITANCE, CLOCK OR ENABLE TO OUTPUT CAPACITANCE, RESET TO OUTPUT 










CD4518BMS, CD4520BMS 


Typical Performance Curves 


AMBIENT TEMPERATURE Oa) » +25°C 


AMBIENT TEMPERATURE (Ta) » *25^0 
- LOAD CAPAaTANCE (CL) * 50PF A 


SUPPLY VOLTAGE (VDD)« 5V ^ 




LOAD CAPACITANCE (CL) (pF) 

FIGURE 9. TYPICAL TRANSITION TIME V8 LOAD CAPACITANCE 


■■■ 

■il 


0 5 10 15 20 

SUPPLY VOLTAGE (VDD) (V) 

FIGURE 10. TYPICAL MAXIMUM CLOCK FREQUENCY vs 
SUPPLY VOLTAGE 


mllTfifiillninlnpti 







102 

FREQUENCY (f) (kHz) 

FIGURE 11. TYPICAL POWER DISSIPATION CHARACTERISTICS 
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CD4518BMS, CD4520BMS 



4| 5| 


Q1B Q2B Q3B Q4B 


11 I 12 1 13 1 14L 


Q1A Q2A Q3A Q4A 


31 4 | S) 6 ] 


CLOCK ENABLE RESET 
B B B 


Q1B Q2B Q3B Q4B 


11 I 12 1 131 14| 


CD4518BMS/20BMS 


CD4518BMS/20BMS 


FIGURE 13. RIPPLE CASCADING OF FOUR COUNTERS WITH POSITIVE EDGE TRIGGERING 



CD4520BMS 


|cD4012A 



CD4520BMS 


CD4012A 


For synchronous cascading, the clock transition time should be made less than or equal to the sum of the fixed propagation delay at 15pF 
and the transition time of the output driver stage for the estimated capacitive load. 

FIGURE 14. SYNCHRONOUS CASCADING OF FOUR BINARY COUNTERS WITH NEGATIVE EDGE TRIGGERING 
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CD4518BMS, CD4520BMS 


Chip Dimensions and Pad Layouts 


20 30 40 50 60 70 80 87 




85-93 

(2.159-2.362) 


CD4518BMS 


CD4520BMS 


Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as Indicated. 

Grid graduations are in mils (10-3 inch). 

METALLIZATION: Thickness: 1 1kA - UkA, AL. 
PASSIVATION: 10.4kA -1 5.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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<13 HARFUS 

UU SEMICONDUCTOR 

December 1992 

Features 

• High Voltage Type (20V Rating) 

• Cascadable In Multiples of 4-Blts 

• Set to “9” Input and “9” Detect Output 

• 100% Tested for Quiescent Current at 20V 

• 5V; 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Standardized Symmetrical Output Characteristics 

• Meets All^ Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B* Series CMOS Devices*' 

Applications 

• Numerical Control 

• Instrumentation 

• Digital Filtering 

• Frequency Synthesis 


CD4527BMS 


CMOS BCD Rate Multiplier 


Description 

CD4527BMS is a low power 4-bit digital rate multiplier that 
provides an output pulse rate which is the clock input pulse 
rate multiplied by 1/10 times the BCD input. For example, 
when the BCD input is 8, there will be 8 output pulses for 
every 10 input pulses. This device may be used to perform 
arithmetic operations (add, subtract, divide, raise to a 
power), solve algebraic and differential equations, generate 
natural logarithms and trigonometric functions, A/D and D/A 
conversion, and frequency division. 

For fractional multipliers with more than one digit, 
CD4527BMS devices may be cascaded in two different 
modes: the Add mode and the Multiply mode (see Figures 9 
and 11). In the Add mode. 

Output Rate = 

(Clock Rate) (0.1 BCD1 + 0.01 BCD2 + 0.001 BCD3 +...] 

In the Multiply mode, the fraction programmed into the first 
rate multiplier is multiplied by the fraction programmed into 
the second one, 

e.g. —— X —TT— = —t; :: : "" or 36 output 
“ 10 10 100 

pulses for every 100 clock input pulses. 

The CD4527BMS is supplied in these 16-lead outline packages: 

Braze Seal DIP H4X 

Frit Seal DIP H1F 

Ceramic Flatpack H6W 


Pinout 


CD4527BMS 
TOP VIEW 


“9” OUT [T 

cU 
d[7 
SET TO “9” [7 
ODT[? 
out[? 

INHIBIT OUT (CARRY) [7 
VSS |T 



in VDD 

HIb 

^ CLEAR 
iU CASCADE 
^INHIBIT IN (CARRY) 
^ STROBE 
CLOCK 


Functional Diagram 


BCD RATE 
SELECT INPUTS 


CLOCK 

INHIBIT 11^ 
(CARRY) IN 

SET TO 
NINE 

13, 

CLEAR—» 




+10 

COUNTER 


A B C d' 
14 15 2 3 

1 1 1 1 

10 

j: 

RATE 


SELECT 


LOGIC 



STROBE 
CASCADE 


112 


^jOUT 


RATE 

OUTPUTS 


“9” OUT 


INHIBIT 
(CARRY) OUT 


VSS >8 
VDDs 16 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications CD4527BMS 


Absolute Maximum Ratings 


Reliability information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance , 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80®C/W 

Flatpack Package. 70°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor . 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Input Leakage Current 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT= 1.5V 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) I IOH5A |VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT= 13.5V 


N Threshold Voltage VNTH VDD = 10V, ISS = -10|iA 


P Threshold Voltage | VPTH |VSS = OV, IDD = lOpA 



+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 14.95 




Input Voltage Low 
(Note 2) 


input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4527BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

KHI 

MAX 

Propagation Delay 

Clock to Output 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25”C 


300 

ns 

10,11 

+125°C, -55°C 


405 

ns 

Propagation Deiay 

Clear to Output 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


760 

ns 

10,11 

+125°C, -55°C 


1026 

ns 

Propagation Delay 
Cascade to Output 

TPHL3 

TPLH3 

VDD = 5V. VIN = VDD or GND 

9 

+25°C 


180 

ns 

10,11 

+125°C, -55°C 


243 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125®C, -55®C 


270 

ns 

Maximum Clock Input 
Frequency 

FCL 


9 

+25°C 

1.2 

- 

MHz 

10,11 

+125°C,-55°C 

.89 

- 

MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -SS'^C and •«-125‘’C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


5 

pA 

+125°C 


150 

pA 

VDD = 10V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


10 

pA 

+125°C 


300 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55®C, +25°C 


10 

pA 

+125°C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C,+125‘'C, 
-55“C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125®C, 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25'>C, +125“C, 
-55®C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD =:5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 

-55®C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 

-55°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1,2 

+125°C 

mm 

- 

mA 

-55°C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 


-0.36 

mA 

-55°C 


-0.64 

mA 

Output Current (Source) 

iOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 

-55<>C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 


-0.9 

mA 

-55°C 


-1.6 

mA 


+125°C 


mA 


-55°C 


mA 


Output Current (Source) 


IOH15 


VDD =15V,VOUT= 13.5V 


1,2 


-4.2 










































































































































































































Specifications CD4527BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 1 

UNITS 

MIN 

MAX 

Input Voltage Low 

VIL 

VDD = lOV, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

■ 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- 

H 

Propagation Delay 

Clock to Output 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


150 

ns 

VDD = 15V 

1,2,3 

+25°C 


120 

ns 

Propagation Delay 

Clear to Output 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 


350 

ns 

VDD = 15V 

1,2,3 

+25°C 


260 

ns 

Propagation Delay 
Cascade to Output 

TPHL3 

TPLH3 

VDD = 10V 

1,2,3 

+25°C 


90 

ns 

VDD = 15V 

1,2,3 

+25°C 


70 

ns 

Propagation Delay 

Clock to Out 

TPHL 

TPLH 

VDD = 5V 

1,2,3 

+25°C 


220 

ns 

VDD = 10V 

1,2,3 

+25°C 


110 

ns 

VDD = 15V 

1,2,3 

+25°C 


90 

ns 

Propagation Delay 

Clock to INHIBIT Out 

TPHL 

VDD = 5V 

1,2,3 

+25°C 


640 

ns 

VDD = 10V 

1,2,3 

+25°C 


290 

ns 

VDD = 15V 

1,2,3 

+25°C 


200 

ns 

Propagation Delay 

Clock to INHIBIT Out 

TPLH 

VDD = 5V 

1,2,3 

+25°C 


500 

ns 

VDD = 10V 

1,2,3 

+25°C 


200 

ns 

VDD = 15V 

1,2,3 

+25°C 


150 

ns 

Propagation Delay 
INHIBIT IN to 

INHIBIT Out 

TPHL 

TPLH 

VDD = 5V 

1,2,3 

+25°C 


260 

ns 

VDD = 10V 

1,2,3 

+25°C 


120 

ns 

VDD = 15V 

1,2,3 

+25®C 


90 

ns 

Propagation Delay 

Clock to “9* or‘15" Out 

TPHL 

TPLH 

VDD = 5V 

1,2,3 

+25°C 


600 

ns 

VDD = 10V 

1,2,3 

+25°C 


250 

ns 

VDD = 15V 

1,2,3 

+25°C 


180 

ns 

Propagation Delay 

Set to Out 

TPHL 

TPLH 

VDD = 5V 

1,2,3 

+25°C 


660 

ns 

VDD = 10V 

1,2,3 

+25°C 


300 

ns 

VDD = 15V 

1,2,3 

+25°C 


220 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25“C 


80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 10V 

1,2 

+25°C 

2.5 

- 

MHz 

VDD = 15V 

1,2 

+25°C 

3.5 

- 

MHz 

Minimum Data Setup 

Time - Inhibit 

TS 

VDD = 5V 

1,2,3 

+25°C 


100 

ns 

VDD = 10V 

1,2,3 

+25°C 


40 

ns 

VDD = 15V 

1,2,3 

+25®C 


20 

ns 

Minimum Inhibit Removal 
Time 

TREM 

VDD = 5V 

1,2,3 

+25°C 


240 

ns 

VDD = 10V 

1,2,3 

+25°C 


130 

ns 

VDD = 15V 

1,2,3 

+25°C 


110 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


330 

ns 

VDD = 10V 

1,2,3 

+25°C 


170 

ns 

VDD = 15V 

1,2,3 

+25°C 


100 

ns 

Maximum Clock Rise and 
Fall Time 

TRCL 

TFCL 

VDD = 5V 

1,2,3,4 

+25°C 


15 

\iS 

VDD = 10V 

1,2,3,4 

+25°C 


15 

ps 


VDD = 15V 


1,2,3.4 J 

1 +25°C 


1 15 

1 US 
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Specifications CD4527BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Minimum Clear Removal 
Time 


Minimum Set Removal 
Time 


Minimum Set or Clear 
Pulse Width 


input Capacitance 



1. All voitages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design reiease and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR. TF < 20ns. 

4. If more than one unit is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V,ISS = -10pA 


VDD = 10V, ISS = -10nA 


VSS = OV, IDD = lOjiA 


VSS = OV, IDD = 10^lA 


VDD = 18V, VIN = VDD or GND 


VDD = 3y, VIN = VDD or GND 




NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS+25°C 



PARAMETER 


Suppiy Current - MSI-2 


Output Current (Sink) 


Output Current (Source) 



DELTA LIMIT 


ll.OpA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STO-883 

METHOD 


GROUP A SUBGROUPS 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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Specifications CD4527BMS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUP 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B 


MIL-STD-883 

METHOD 


100%5004 


100% 5004 


100%5004 


100%5004 


100%5004 


Sample 5005 


GROUP A SUBGROUPS 


1.7,9 


1,7,9, Deltas 


1.7,9 


1,7,9, Deltas 


2,3, 8A, 88,10,11 


1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 


1,2,3,8A, 8B,9 


READ AND RECORD 


IDD, IOL5. IOH5A 



Subgroup B-5 

Sample 5005 

1,2, 3,7, 8A, 8B, 9,10,11, Deltas 

Subgroup B-6 

Sample 5005 

1.7,9 


Subgroups 1,2, 3, 9,10,11 


Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 




NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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CD4527BMS 


Logic Diagram 



FIGURE 1. 






CD4527BMS 


TRUTH TABLE 



* Clear and Set Inputs should not be high at the same time; device draws increased quiescent current when In this non-vaiid state. 
** Depends on internal state of counter. 


’*** Output same as the first 16 lines of this truth table (depending on values of A, B, C, D). 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 

CHARACTERISTICS CHARACTERISTICS 
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CD4527BMS 


Typical Performance Characteristics (Continued) 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
_ -15_ -10 


AMBIENT TEMPERATURE Oa) > *2S9C 
-— GATE-TO-SOURCE VOLTAGE (VGS)«-5V 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

__d5_-10_^ 


AMBIENT TCMPERATURE (Ta) » +2fC 

QATE-TO-SOURCE VOLTAGE (VGS)«-5V 



FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


_y jiiiHiii 


AMBIENT TEMPERATURE (Tm) « 425°C 


l^y^IPJBIlIBHlI 
IllllP^^lifiPSlIIIIIIIIIII 


^SUPPLY VOLTAGE (VDO) s 15V 


, IBII^^iHIMBIlIBBIlIBBIIi 

liZnyf^kiiiiiiiiiiiiBBiii 


^BBIIIIBIII 


2 4 S8 2 4 68 2 4 68 2 4 68 2 4 68 

1 10 10* 10® 10^ 

INPUT FREQUENCY (AN) (kHz) 

FIGURE 6. TYPICAL DYNAMIC POWER DISSIPATION AS A 
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Timing Diagram 
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FIGURE 11. (SEE LOGIC DIAGRAM) 


Chip Dimensions and Pad Layout 



Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are In mils (10*® inch). 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL 
PASSIVATION: 10.4kA - IS.SkA, Silane 
BOND PADS: 0.004 Inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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Features 

• High Voltage Type (20V Rating) 

• Converts From 1 of 8 to Binary 

• Provides Cascading Feature to Handle Any Number of 
Inputs 

• Group Select Indicates One or More Priority Inputs 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1pA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 0.5VatVDD = 5V 

- 1.5VatVDD = 10V 

- 1.5VatVDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Priority Encoder 

• Binary or BCD Encoder (Keyboard Encoding) 

• Floating Point Arithmetic 

Description 

CD4532BMS consists of combinational logic that encodes 
the highest priority input (D7 - DO) to a 3-bit binary code. The 
eight inputs, D7 through DO, each have an assigned priority; 
D7 is the highest priority and DO is the lowest. The priority 
encoder is inhibited when the chip-enable input El is low. 
When El is high, the binary representation of the highest- 
priority input appears on output lines Q2 - QO, and the group 
select line GS Is high to indicate that priority Inputs are 
present. The enable-out (EO) is high when no priority Inputs 
are present. If any one Input is high, EO Is low and all cas¬ 
caded lower-order stages are disabled. 

The CD4532BMS is supplied in these 16-lead outline packages: 

Braze Seal DIP H4T 

Frit Seal DIP HIE 

Ceramic Flatpack H6W 


CMOS 8-Bit Priority Encoder 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ ^ 
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Specifications CD4532BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

input Voltage Range, Ail Inputs ...___-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55®C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65®C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package. 70®C/W 20®C/W 

Maximum Package Power Dissipation (PD) at +125°C 

ForTA = -55°C to +100®C (Package Type D, F, K)-500mW 

For Ta = +100°C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/®C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature...+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) I 


Output Current (Sink) I 


Output Current (Sink) 


Output Current (Source) I 


Output Current (Source) I 


Output Current (Source) I 


Output Current (Source)! 


N Threshold Voltage I 


P Threshold Voltage I 






CONOmONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN VDD or GND 


VOL15 VDD = 15V, No Load 
VOH15 VDD = 15V. No Load (Note 3) 
iOL5 VDD = 5V.VOUT = 0.4V "" 

iOLIO ^ = 10V, VOUT = 0.5V "" 

IOL15 VDD = 15V, VOUT = 1.5V 
IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD=10V,ISS = -10nA 


VPTH |VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VIL VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VIH VDD = 5V, VOH > 4.5V, VOL < 0.5V 


GROUP A 
SUBGROUPS 



VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 







































































































































































Specifications CD4532BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

UMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

El to EO 

El to GS 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

220 

ns 

10,11 

+125°C, -55®C 

- 

297 

ns 

Propagation Delay 

El to QM 

DN to GS 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

340 

ns 

10,11 

+125®C, -55°C 

- 

459 

ns 

Propagation Delay 

DN to QM 

TPHL3 

TPLH3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

440 

ns 

10,11 

+125®C, -55°C 

- 

594 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 


MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55®C, +25®C 


5 

pA 





+125°C 


150 

pA 



VDD = 10V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


10 

pA 





+125°C 


300 

pA 



VDD = 15V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


10 

pA 





+125°C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1.2 

+25“C,+125“C, 

-55“C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C. +125°C, 
-55®C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V. No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 


mA 





-55“C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1.2 

+125°C 

0.9 


mA 





-55®C 

1.6 


mA 

Output Current (Sink) 

IOL15 

VDD = 15V.VOUT = 1.5V 

1,2 

+125°C 

mm 


mA 





-55“C 

mm 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1.2 

+125°C 


-0.36 

mA 







-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1.2 

+125°C 


-1.15 

mA 





-55°C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1.2 

+125®C 


-0.9 

mA 





-55°C 

- 

-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1.2 

+125°C 

- 

mm 

mA 





-ss^c 

- 

Ha 

mA 




























































































































































































PARAMETER 

SYMBOL 

input Voltage Low 

VIL 

Input Voltage High 

VIH 

Propagation Delay 

El to EO 

El to GS 

TPHL1 

TPLH1 

Propagation Delay 

El to QM 

DN to GS 

TPHL2 

TPLH2 

Propagation Delay 

DN to QM 

TPLH3 

TPHL3 

Transition Time 

TTHL 

TTLH 

Input Capacitance 

CIN 

NOTES: 


Specifications CD4532BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


CONDITIONS 


VDD = 10V, VOH > 9V, VOL< IV 


UMITS 


MAX 


VDD = 10V, VOH > 9V, VOL< IV 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 16V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


Any Input 


1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 




ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


PF 



TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

:+25®C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V,ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 


N Threshold Voltage 
Delta 


P Threshold Voltage 
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Specifications CD4532BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note1) 


Final Test 



TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7, 9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1.2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 1.7,9 


Sample 5005 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,23 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 



TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size Is 4 dlce^afer, 0 failures, 
VDD = 10V ± 0.5V 
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CD4532BMS 


Typical Performance Characteristics 



FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
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FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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FIGURE 6. TYPICAL PROPAGATION DELAY (DN TO QM) vs 
SUPPLY VOLTAGE 



DRAIN-TCVSOURCE VOLTAGE (VDS) (V) 


FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAlf4-TO-SOURCE VOLTAGE (VDS) (V) 
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FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



FIGURE 7. TYPICAL PROPAGATION DELAY (El TO GS, 
El TO EQ) vs LOAD CAPACITANCE 
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Typical Performance Characteristics (continued) 



u HU ou ou ,u ou uu .uu 20 40 60 80 100 

LOAD CAPACITANCE (CL):(pF) LOAD CAPACITANCE (CL) (pF) 


FIGURE 8. TYPICAL PROPAGATION DELAY (DN TO QM) vs 
LOAD CAPACITANCE 


FIGURE 9. TYPICAL TRANSITION TIME vs LOAD 
CPACITANCE 
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FIGURE 10. TYPICAL DYNAMIC POWER DISSIPATION vs FREQUENCY 
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CD4532BMS 


Applications (Continued) 


1/4 CD4071BMS 



FIGURE 12. O-TO-9 KEYBOARD ENCODER 


TRUTH TABLE 




■ni 



X = Don’t Care 


Logic 1 s High 


Logic 0 s Low 


Chip Dimensions and Pad Layout 





(0.102-0.254) 

_ 72-80 

(1.829-2.032) 


Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 
Grid graduations are in mils (10"® inch). 


METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA - IS.SkA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.01 98 inches - 0.021 8 inches 
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CD4536BMS 


December 1992 

Features 

• High Voltage Type (20V Rating) 

• 24 Flip-Flop Stage - Counts from 2° to 2^ 

• Last 16 Stages Selectable by BCD Select Code 

• Bypass Input Allows Bypassing First 8 Stages 

• On-Chip RC Oscillator Provision 

• Clock Inhibit Input 

• Schmitt Trigger in clock Line Permits Operation with 
Very Long Rise and Fall Times 

• On-Chip Monostable Output Provision 

• Typical fCL = 3MHz at VDD = 10V 

• Test Mode Allows Fast Test Sequence 

• Set and Reset Inputs 

• Capable of Driving IVvo Low Power TTL Loads, One 
Lower Power Schottky Load, or TWo HTL Loads Over 
the Rated Temperature Range 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized, Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
/B’Series CMOS Devices” 


Pinout 

CD4536BMS 
TOP VIEW 



CMOS Programmable Timer 

Description 

CD4536BMS is a programmable timer consisting of 24 ripple 
binary counter stages. The salient feature of this device is its 
flexibility. The device can count from 1 to 2^^ or the first 8 
stages can be bypassed to allow an output, selectable by a 
4-bit code, from any one of the remaining 16 stages, it can 
be driven by an external clock or an RC oscillator that can be 
constructed using on-chip components. Input IN1 serves as 
either the external clock input or the input to the on-chip RC 
oscillator. OUT1 and OUT2 are connection terminals for the 
external RC components. In addition, an on-chip monostable 
circuit is provided to allow a variable pulse width output. Var¬ 
ious timing functions can be achieved using combinations of 
these capabilities. 

A logic 1 on the 8-BYPASS input enables a bypass of the 
first 8 stages and makes stage 9 the first counter stage of 
the last 16 stages. Selection of 1 of 16 outputs is accom¬ 
plished by the decoder and the BCD inputs A. B, C and D. 
MONO IN is the timing input for the on-chip monostable 
oscillator. Grounding of the MONO IN terminal through a 
resistor of 10kQ or higher, disables the one-shot circuit and 
connects the decoder directly to the DECODE OUT terminal. 

A resistor to VDD and a capacitor to ground from the MONO 
IN terminal enables the one-shot circuit and controls its 
pulse width. 

A fast test mode is enabled by a logic 1 on 8-BYPASS, SET, 
and RESET. This mode divides the 24-stage counter into 
three 8-stage sections to facilitate a fast test sequence. 

The CD4536BMS is supplied in these 16-lead outline packages: 

Braze Seal DIP H4X 

Frit Seal DIP H1F 

Ceramic Flatpack H6W 

Functional Diagram 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications CD4536BMS 


Absolute Maximum Ratings Reliabiiity Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance 

(Voltage Referenced to VSS Terminals) Ceramic DIP and I 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package 


lermal Resistance. 6ja Ojc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100®C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor . 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


GROUP A 
SUBGROUPS 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT= 13.5V 



+25°C, +125°C, -55°C 


+25°C, +125®C, -55®C 14.95 


+25°C 


N Threshold Voltage 


P Threshold Voltage 



VNTH I VDD = 10V, ISS = -lOpA 


VPTH VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4536BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

UMITS 

UNITS 

UIQI 

MAX 

Propagation Delay 

Clock to Q1 8-Bypass 
High 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


2000 

ns 

10,11 

+125°C, -55°C 


2700 

ns 

Propagation Delay 

Clock to Q1 8-Bypass 

Low 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 


5000 

ns 

10,11 

+125°C, -55°C 


6750 

ns 

Propagation Delay 

Clock to Q16 

TPHL3 

TPLH3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


8000 

ns 

10,11 

+125°C, -55®C 


10800 

ns 

Propagation Delay 

Reset to QN 

TPHL4 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


6000 

ns 

10,11 

+125°C, -55“C 


8100 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 


200 

ns 

10,11 

+125‘’C, -55°C 


270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

.5 

- 

MHz 

10,11 

+125°C, -55°C 

.37 

- 

MHz 


NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 


IDD I VDD = 5V, VIN = VDD or GND 


VDD = 10V, VIN = VDD or GND 


VDD = 15V, VIN = VDD or GND 


TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25®C 


+125°C 


-55°C, +25®C 


+125°C 


+25°C, +125°C, - 
55°C 


LIMITS_ 

MAX UNITS 


5 
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Specifications CD4536BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Output Current (Source) 


Input Voltage Low 


Input Voltage High 


Propagation Delay TPHL1 

Clock to Q1 8-Bypass High TPLH1 


Propagation Delay TPHL2 

Clock to Q1 8-Bypass Low TPLH2 i ^ 


Propagation Delay 
Clock to Q16 


Propagation Delay 
Qn to Qn+1 


Propagation Delay 
Set to Qn 


Propagation Delay 
Reset to Qn 


Transition Time 


Maximum Clock Input 
Frequency. Unlimited In¬ 
put Rise or Fall Time 


Minimum Clock Pulse 
Width 


Minimum Set Pulse Width 


Minimum Reset Pulse 
Width 


Minimum Set Recovery 
Time 


Minimum Reset Recov¬ 
ery Time 


Input Capacitance 



1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initlai design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, input TR, TF < 20ns. 


7-1239 


LOGIC 























































































































































































































Specifications CD4536BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 

NOTES 

VDD = 20V, VIN = VDD or GND 

1,4 

VDD = 10V,ISS = -10pA 

1,4 

VDD = 10V, ISS = -10^lA 

1,4 

VSS = OV, IDD = lOpA 

1,4 

VSS=:0V,IDD=10pA 

1.4 

VDD = 18V, VIN = VDD or GND 

1 

VDD = 3V, VIN = VDD or GND 

VDD = 5V 

1,2,3,4 


TEMPERATURE 


+25®C 


+25®C 


+25®C 



NOTES: 1. Ail voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25^C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS +25^C 



PARAMETER 


Supply Current - MSI-2 


Output Current (Sink) 


Output Current (Source) 


SYMBOL DELTA LIMIT 


IDD ±1.0pA 


IOL5 ± 20% X Pre-Test Reading 


IOH5A I ± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Notet) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



TABLE 6. APPUCABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9,Deltas 


100% 5004 2,3,8A. 8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10.11, Deltas 


Sample 5005 1,7,9 


Sample 5005 1,2,3,8A, 8B. 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,2 3 


NOTE: 1.5% Parameterlc, 3% Functional; Cumulative for Static 1 and 2. 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 
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Specifications CD4536BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


Static Burn-In 2 
Note 1 


Dynamic Burn- 
In Note 1 


Irradiation 
Note 2 


OSCILLATOR 


50kHz 25kHz 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2. sample size is 4 dice/wafer, 0 failures, VDD = 10V ± 0.5V 


Logic Diagram 


6* 0 8-BYPAS8 



|CLqHc*-^H? 

FF1 FF2 FF3 
CL 



^INPUTS PROTECTED BY CMOS 
PROTECTION NETWORK 
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CD4536BMS 



TRUTH TABLE 


RESET CLOCK INH OSCINH 



0 = Low Level 1 = High Level X = Don’t Care 


Typical Performance Characteristics 


DECODE OUT 


No Change 


Advance to Next State 



No Change 


No Change 


Advance to Next State 


_ AMBIENT TEMPERATURE Oa) > 425°C 


AMBIENT TEMPERATURE Oa) > 425<’C 




(VGS) = 15V" 



DRAIN-TO-SOURCE VCX.TAGE (VDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


AMBIENT TEMPERATURE (Ta) « +25j“C 
-GATE-TO-SOURCE VOLTAGE (VGS) ■ -5V 

1 1 1 







-10V 





y 


-15V 








FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 




0 5 10 15 

DRAJN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


AMBIENT TEMPERATuis (Ta) - 

GATE-TO-SOURCE VOLTAGE (VGS) > -SV 

_ 1 _^_ 1 _ 



-10V 



-15V 








FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 































































CD4536BMS 


Typical Performance Characteristics (Continued) 



LOAD CAPAaTANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 
(CLOCK TO Q16,8-BYPASS HIGH) 


AMBIENT TEMPERATURE (Ta) s -^25^0 
EXTERNAL RESISTANCE (RE) > 56lcQ 
EXTERNAL CAPACITANCE (CX) > lOOOpF 



LOAD CAPAaTANCE (CL) (pF) 


FIGURE 9. TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE 
(QNTOQN+1) 


AMBIENT TEMPERATURE (T/O s ■l•25^C 
SUPPLY VOLTAGE (VDD) s 10V 

4 1 

3RlcCT 

I 1111 1 1111 1 1 I r 


2 4 68 .2 4 68 . 2 4 68 . 2 4 68 

10 ® 10 ^ 10 ® 1 
EXTERNAL CAPACITANCE (CT) (pF) 


SUPPLY VOLTAGE (VDD) (V) 

FIGURE 10. TYPICAL RC OSCILLATOR FREQUENCY 
DEVIATION AS A FUNCTION OF SUPPLY 
VOLTAGE 


EXTERNAL RESISTANCE (Rtc) (kO) 

FIGURE 11. TYPICAL RC OSCILLATOR FREQUENCY 

DEVIATION AS A FUNCTION OF TIME CONSTANT 
RESISTANCE AND CAPACITANCE 
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CD4536BMS 


Typical Performance Characteristics (Continued) 





18 2 4 68 „ 2 4 68 . 2 4 68 . 

10 10* 103 10^ 

EXTERNAL CAPACITANCE (CX) (pF) 


■mSSSilBlIUBHIIBHIli 


2 4 68 

10 10* 10^ 10^ 
EXTERNAL CAPACITANCE (CX) (pF) 


2 4 68 ^ 2 4 68 
10^ 1 


FIGURE 14. TYPICAL PULSE WIDTH AS A FUNCTION OF 
EXTERNAL CAPACITANCE (VDD = 5V) 


FIGURE 15. TYPICAL PULSE WIDTH AS A FUNCTION OF 
EXTERNAL CAPACITANCE (VDD = 10V) 


tmnm'Auw'f 

irAWAmfAl 
mwmmrAmwiVMrAxiX 

■ Maaaaair 

mmmmm^wmw Ammuwmr jm’ 4 

_ MW .wmmm dm -“ 

4W mm 

imtiWArAiWAmi 
mv^fdmrAwmi 

^wmr Amawmmmmm 


Illir^PIIII 

!!:iip»iii 


l■lll■■llll 


4 68 2 4 68 ^ 2 4 68 . 2 4 68 . 

10 102 10® 10^ 
EXTERNAL CAPAaiANCE (CX) (pF) 


FIGURE 16. TYPICAL PULSE WIDTH AS A FUNCTION OF 
EXTERNAL CAPACITANCE (VDD » 15V) 


AMBIENT TEMPERATURE (TjO = +25®C 


SUPPLY VOLTAGE (VDD) s 5V 










1 10V 

« 15V 





0 20 40 60 80 100 

LOAD CAPAaTANCE (CL) (pF) 

FIGURE 17. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 
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CD4536BMS 


Typical Performance Characteristics (Continued) 



0.1 1 10 io2 103 

PULSE INPUT FREQUENCY (kHz) 

FIGURE 18. TYPICAL DYNAMIC POWER DISSIPATION AS A FUNCTION OF INPUT PULSE FREQUENCY 


Applications 

IVDD I-1 |VDD 


T - 

B 

OUT1 

C 


D 


SET 


RESET 

OUT 2 

&-BYPASS 


CINH 


MONO IN 


OSCINH 

DECODE 

INI 

OUT 


CX 


4" +TR 

Q1 - 

® -TR 

(0 

3 « 

S 

R 

CQ 

r4li*TR 

I 

bi -TR 

0 

^ R 



CODE OUT 
(CL+8) 

Q1 OUTPUT 
CD4098BMS 



FIGURE 19. APPLICATION SHOWING USE OF CD4098BMS AND CD4536BMS TO GET DECODE PULSE 8 CLOCK PULSES AFTER 
RESET PULSE 


T- 

JUir siOkfl 
i CLOCK I- 


SET 
RESET 
18 -BYPASS 
CINH 
MONO IN 
OSCINH 
INI 



FIGURE 20. TIME INTERVAL CONFIGURATION USING EXTER¬ 
NAL CLOCK; SET AND CLOCK INHIBIT FUNCTIONS 


FIGURE 21. TIME INTERVAL CONFIGURATION USING EXTER¬ 
NAL CLOCK; RESET AND OUTPUT MONOSTABLE 
TO ACHIEVE A PULSE OUTPUT 
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CD4536BM 


FUNCTIONAL TEST SEQUENCE 


OUTPUTS 


DECODE OUT 
01 THRU 24 



0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 



COMMENTS 


ALL 24 STEPS ARE IN RESET MODE 


Counter is in three 8-stage section in paraiiel 
mode 


First “1" to “0" transition of clock 


255 “1" to “0" transitions are clocked in the 
counter 


The 255 “1" to “0" transition 


Counter converted back to 24 stages in series 
mode. 

Set and Reset must be connected together 
and simultaneously go from “1" to “0" 


Ini Switches to a “1" 


Counter Ripples from an all “1" state to an all 
“0" state 


Functional Test Sequence 

Test Function has been included for the reduction of test 
time required to exercise all 24 counter stages. This test 
function divides the counter into three 8-stage sections and 
255 counts are loaded in each of the 8-stage sections in par¬ 


allel. All flip-flops are now at a “1”. The counter is now 
returned to the normal 24 steps in series configuration. One 
more pulse is entered into ini which will cause the counter 
to ripple from an all “1” state to an all “0” state. 


Chip Dimensions and Pad Layout 






4 ^^ 


I0I-I09 
k 2.566-2.768) 


Dimensions in parenthesis are in millimeters and are derived from 
the basic inch dimensions as indicated. Grid graduations are in mils 
(10*3 inch). 

METALLIZATION: Thickness; 1 1kA - 14kA, AL. 
PASSIVATION: 10.4kA -15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 


_4 -10 

(0102-0254) 


— 119-127 
(3.023-3.22^ 
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SEMICONDUCTOR 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• CD4555BMS: Outputs High on Select 

• CD4556BMS: Outputs Low on Select 

• Expandable with Multiple Packages 

• 100% Tested for Quiescent Current at 20V 

• Standardized, Symmetrical Output Characteristics 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Decoding 

• Code Conversion 

• Demultiplexing (Using Enable Input as a Data Input 

• Memory Chip-Enable Selection 

• Function Selection 

Description 

CD4555BMS and CD4556BMS are dual one-of-four decod¬ 
ers/demultiplexers. Eachjiecoder has two select inputs (A 
and B), an Enable input (E), and four mutually exclusive out¬ 
puts. On the CD4555BMS the outputs are high on select; on 
the CD4556BMS the outputs are low on select. 

When the Enable input is high, the outputs of the 
CD4555BMS remain low and the outputs of the 
CD4556BMS remain high regardless of the state of the 
select inputs A and B. The CD4555BMS and CD4556BMS 
are similar to types MCI4555 and MCI4556, respectively. 

The CD4555BMS and CD4556BMS are supplied in these 
16-iead outline packages: 


Braze Seal DIP 
Frit Seal DIP 
Ceramic Flatpack 
*CD4555B Only 


*H46 tH4T 

HIE 

H6W 

tCD4556B Only 


CD4555BMS 

CD4556BMS 

CMOS Dual Binary to 1 of 4 
Decoder/Demultiplexers 



CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper t.C. Handling Procedures. 
Copyright © Harris Corporation 1992 7 -toAa 


File Number 3346 










Specifications CD4555BMS, CD4556BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.. .-0.5V to VDD +0.5V 

DC Input Current, Any One Input..±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG)..-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 0ja 0jc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at+125®C 

For Ta = -55°C to +100®C (Package Type D, F, K).500mW 

For Ta = +100°C to +1250C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature....+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 







input Voltage High 
(Note 2) 


input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 |VDD = 15V,NoLoad(Note3) 


VDD = 5V,VOUT= 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT= 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD = 15V, VOUT = 13.5V 


VDD = 10V, ISS = -10pA 


VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


GROUP A 
SUBGROUPS 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD4555BMS, CD4556BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

PARAMETER SYMBOL CONDITIONS (NOTE 1.2) SUBGROUPS TEMPERATURE 


Propagation Delay TPHL1 VDD = 5V, VIN = VDD or GND | 9 | +25°C 

A or B Input to any Output TPLH1 


Propagation Delay TPHL2 VDD = 5V, VIN = VDD or GND | 9 

E to any Output TPLH2 


10,11 +125°C,-55°C 


+25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


LIMITS 


MAX 


Transition Time 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 



NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 


SYMBOL CONDITIONS 


IDD VDD = 5V, VIN = VDD or GND 1,2 

VDD = 10V, VIN = VDD or GND M 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT= 13.5V 


VIL VDD = 10V, VOH > 9V, VOL < IV 


TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


LIMITS 


MAX 
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Specifications CD4555BMS, CD4556BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


A or B input to any Output TPLH1 



Propagation Deiay 
E to any Output 


Transition Time 


input Capacitance 


1. Aii voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 



VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS =-lOpA 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOpA 


VSS = 0V,IDD=10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 




NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR. TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25<’C 


PARAMETER 


Supply Current - MSI-2 


Output Current (Sink) 


Output Current (Source) 



DELTA LIMIT 


±1.0pA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPUCABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


MIL-STD-883 

METHOD 


100%5004 


100% 5004 


GROUP A SUBGROUPS 



READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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INPUTS ENABLE SELECT 


X = Don’t Care 


TRUTH TABLE 


OUTPUTS CD4555BMS 


OUTPUTS CD4556BMS 



Logic 1 s High 
Logic 0 s Low 




DRAir^TO>SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


AMBIENT TEMPERATURE (Ta) = +2Ej>C 
-GATE-TO^OURCE VOLTAGe'(VGS) b -6V 

_^ L I 







-10V 





y 


-15V 

__ 











DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TOSOURCE VOLTAGE (VDS) (V) 


AMBIENT TCMPERATURE (Ta) « 42^0 

GATE-TOGOURCE VOLTAGE (VGS) > -5V 

_J_^_I_ 



-10V 



-15V 


y 






FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 
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Typical Performance Characteristics (Continued) 





0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL PROPAGATION DELAY TIME vs LOAD 
CAPACITANCE (A OR B INPUT TO ANY OUTPUT) 



0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DELAY TIME vs LOAD 
CAPACITANCE (E INPUTS TO ANY OUTPUT) 



5 10 15 

SUPPLY VOLTAGE (VDD) = 5V 


AMBIENT TEMPERATURE (Ta) = +25°C 


SUPPLY VOLTAGE (VDD) = 5V ^ 


20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 


FIGURE 9. TYPICAL PROPAGATION DELAY TIME vs SUPPLY FIGURE 10. TYPICAL TRANSITION TIME vs LOAD CPACI- 


I I I I 

AMBIENT TEMPERATURE (Ta) = +25°C 



2 4 68 24 

10 -' 1 10 10 * 10 ^ 10 ^ 
INPUT FREQUENCY (f) (kHz) 

FIGURE 11. TYPICAL DYNAMIC POWER DISSIPATION vs FREQUENCY 
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t20n«t ^ ^ i20n«i 


tPHL tPLH 


VDD 

OUTPUT 03 
VSS 



VDD 

OUTPUT 03 
VSS 


tTLH tTHL 
fl - 1 MHz. 50% DUTY CYCLE 


fl«1MHz. 50% DUTY CYCLE 


FIGURE 1Z CD4555BMS B INPUT TO Q3 OUTPUT DYNAMIC 
SIGNAL WAVEFORMS 


FIGURE 13. CD4556BMS B INPUT TO 03 OUTPUT DYNAMIC 
SIGNAL WAVEFORMS 




VDD 

OUTPUT 03 
VSS 


-VDD 

OUTPUTS 

.VSS 


fl a 1 MHz, 50% DUTY CYCLE 


I I -ItTHLl-^ 

fl a IMHz, 50% DUTY CYCLE 


FIGURE 14. CD4555BMS E INPUT TO 03 OUTPUT DYNAMIC 
SIGNAL WAVEFORMS 


FIGURE 15. CD4556BMS E INPUT TO 03 OUTPUT DYNAMIC 
SIGNAL WAVEFORMS 


Applications 


m CD4555BMS 


IS. 



02 > OUTPUTS 

-02 


SELECT INPUTS 


^TRUTH TABLE 

OUTPUTS 

"qO I 01 I 02 


1/6 CD4069BMS 


oo 

01 

DATA 

0 

0 

DATA 

0 

0 

0 

0 


FIGURE 16. 1 OF 4 LINE DATA DEMULTIPLEXER USING 
CD4555BMS 
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DECODER INPUTS 
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Applications (continued) 

CD4555BMS 



OUTPUTS 


OR EQUIV 

FIGURE 17. 1 OF 8 DECODER USING CD4555BMS 


TRUTH TABLE 


INPUTS 

Q OUTPUTS 

C 

B 

A 

0 

1 

2 

3 

4 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

1 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 



"T” 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 . 



FIGURE 18. 1 OF 16 DECODER USING CD4555BMS AND CD4556BMS 
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SEMICONDUCTOR 


CD4585BMS 


Pinout 


(A-B)OUT [3 
(A>B)IN [7 
(A<B)IN [? 
(A»B)IN [7 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• Expansion to 8,12,16.. .4N Bits by Cascading Units 

• Medium Speed Operation 

- Compares TWo 4-Bit Words in 180ns (Typ.) at 10V 

• 100% Tested for Quiescent Current at 20V 

• Standardized Symmetricai Output Characteristics 

• SV, 10V and 15V Parametric Ratings 

• Maximum Input Current of 1|iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25*^0 

• Noise Margin (Over Fuil Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets Ail Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B’ Series CMOS Devices” 

Applications 

• Servo Motor Controls 

• Process Controllers 

Description 

CD4585BMS is a 4-bit magnitude comparator designed for 
use in computer and logic applications that require the com¬ 
parison of two 4-bit words. This logic circuit determines 
whether one 4-bit word (Binary or BCD) is “less than”, “equal 
to” or “greater than” a second 4-blt word. 

The CD4585BMS has eight comparing Inputs (A3, B3, 
through AO, BO), three outputs (A < B, = B, A > B) and three 
cascading inputs (A < B, A = B, A > B) that permit system 
designers to expand the comparator function to 8,12,16 .. 
.4N bits. When a single CD4585BMS is used, the cascading 
inputs are connected as follows: (A < B) = low, (A = B) = 
high, (A > B) = high. 

Cascading thses units for comparislon of more than 4 bits is 
accomplished as shown in Figure 9. 

The CD4585BMS is supplied in these 16-lead outline pack¬ 
ages: 

Braze Seal DIP H4T 

Frit Seal DIP HIE 

Ceramic Flatpack H6W 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ ^ -cq 


CMOS 4-Bit Magnitude Comparator 


CD4585BMS 
TOP VIEW 
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Specifications CD4585BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance . 

(Voltage Referenced to VSS Terminals) Ceramic DIP and F 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package . 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125®C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL 


IDD 


CONDITIONS (NOTE 1) 



VDD = 20V, VIN = VDD or GND 

VDD = 18V, VIN = VDD or GND 

VIN = VDD or GND 

VDD = 20 


VDD = 18V 

VIN = VDD or GND 

VDD = 20 


VDD = 18V 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) I IOH5A I VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT= 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = OV, IDD = lOpA 


F 


GROUP A 
SUBGROUPS 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT= 1.5V 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V. VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C -100 


+125°C -1000 


-55°C -100 


+25°C 


+125°C 


-55°C 


+25°C, +125®C, -55°C 


+25®C, +125°C, -55°C 14.95 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+ 250 C, +125°C, -55°C 


MAX UNITS 


VOH> VOL< 
VDD/2 VDD/2 


Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125®C, -55°C 

3.5 

- 

V 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125®C, -55°C 

- 

4 

V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 

11 

- 

V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go^Jo Go test with limits applied to inputs. 
























































































































































































Specifications CD4585BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 

PARAMETER SYMBOL CONDITIONS (NOTE 1.2) SUBGROUPS TEMPERATURE 


TPHL1 VDD = 5V,VIN=VDDorGND | 9 | +25°C 

TPLH1 


Propagation Delay 
Comparing 
Inputs to Outputs 


Propagation Delay TPHL2 VDD = 5V, VIN = VDD or GND 

Cascading Inputs to Out- TPLH2 

puts 


Transition Time 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V,VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 


VIL VDD=10V,VOH>9V,VOL<1V 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 


VIL 
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Specifications CD4585BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Input Voltage High 


Propagation Delay 
Comparing Inputs to 
Outputs 


Propagation Delay 
Cascading Inputs to Out¬ 
puts 


Transition Time 


SYMBOL 


VIH 



CONDITIONS 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


Any Inputs 


LIMITS 


MAX 



UNITS 


V 


ns 


ns 


ns 


ns 


ns 


ns 


PF 



Input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K. Input TR. TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10tiA 


VDD = 10V,ISS = -10pA 


VSS = OV, IDD = 10|iA 


VSS = 0V,IDD=:10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25®C 



PARAMETER 


Supply Current - MSI-2 


Output Current (Sink) 


Output Current (Source) 


SYMBOL DELTA LIMIT 


IDD ±1.0pA 


IOL5 I ± 20% X Pre-Test Reading 


iOH5A ± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


MIL-STD-883 

METHOD 


100%5004 


100%5004 


GROUP A SUBGROUPS 


1.7,9 


1,7,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


7-1262 





















































































































































Specifications CD4585BMS 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


CONFORMANCE GROUP 


Interim Test 2 (Post Burn-In) 


PDA (Note1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


MIL-STD-883 

METHOD 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B, 10,11 


1,2,3,7, 8A, 8B, 9,10,11 


1,2,3,7,8A. 8B. 9.10,11, Deltas 


1,2,3,8A, 8B,9 


READ AND RECORD 


IDD, IOL5, IOH5A 



Subgroups 1,23 


NOTE: 1.5% ParameterIc, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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CD4585BMS 


Logic Diagram 



* INPUTS PROTECTED BY 
CMOS PROTECTION 
NETWORK 




(A<B)OUT 

-Q 


(A<B)iN u; 


(A«B)IN 



(AsB)OUT 


(A>B)OUT 


COMPARING 


A3,B3 

A2, B2 

A1,B1 

AO, BO 

A3>B3 

X 

X 

X 

A3 = B3 

A2>B2 

X 

X 

CO 

CQ 

II 

< 

A2 = B2 

A1 >B1 

X 

CO 

CD 

II 

< 

A2 = B2 

A1 =B1 

A0>B0 

CO 

CQ 

II 

< 

A2 = B2 

A1 =B1 

A0 = B0 

A3 = B3 

A2 = B2 

A1 =B1 

o 

CQ 

II 

< 

A3 = B3 

A2 = B2 

A1 =rB1 

A0 = B0 

> 

CO 

II 

8 

A2 = B2 

A1 =B1 

A0<B0 

A3 = B3 

A2:=B2 

A1 <B1 

X 

s 

II 

CO 

< 

A2<B2 

X 

X 

A3<B3 

X 

X 

X 


FIGURE 1. LOGIC DIAGRAM 
TRUTH TABLE 


CASCADING 




OUTPUTS 







X = Don’t Care 


Logic 1 High Level 


Logic 0 = Low Level 
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Typical Performance Characteristics 



0 5 10 15 0 5 10 15 

DRAIN-TD^URCE VOLTAGE (VDS) (V) DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


FIGURE 2 , TYPICAL OUTPUT LOW (SINK) CURRENT FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 

CHARACTERISTICS CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 



FIGURE 6. TYPICAL TRANSITION TIME AS A FUNCTION OF FIGURE 7. TYPICAL PROPAGATION DELAY TIME (“COMPAR- 

LOAD CAPACITANCE ING INPUTS'* TO OUTPUTS) AS A FUNCTION OF 

LOAD CAPACITANCE 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 








CD4585BMS 


Typical Performance Characteristics (continued) 
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2 4 62 2 4 et 2 4 62 2 4 62 2 4 22 

0.1 1 10 10* 10® 10^ 

CLOCK INPUT FREQUENCY (fIN) (kHz) 

FIGURE 8. TYPICAL DYNAMIC POWER DISSIPATION AS A FUNCTION OF CLOCK INPUT FREQUENCY 


AO A1 A2 A3 


A4 A5 A6 A7 


A8 A9 A10 All 




(A>B)IN 

(A»B)IN 

(A<B)IN 


I I I I 

BO B1 B2 B3 


(A>B)OUT 




I I I I 

B4 B5 B6 B7 





I I I I 

B8 BO BIO B11 


tp TOTAL «tp (COMPARE) -f 2 x tp (CASCADE), AT VDD «10V 
INPUTS INPUTS 

FIGURE 9. TYPICAL SPEED CHARACTERISTICS OF A 12-BIT COMPARATOR 
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SEMICONDUCTOR 


CD4724BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• Seriai Data Input 

• Active Parallel Output 

• Storage Register Capability 

• Master Clear 

• Can Function as Demultiplexer 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1|iA at 18V Over Full Pack¬ 
age Temperature Range; 10OnA at 18V and +25^0 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 

Series CMOS Devices'* 

Applications 

• Multi-line Decoders 

• A/D Converters 

Description 

CD4724BMS &-bit addressable latch is a serial-input, parallel- 
output storage register that can perform a variety of functions. 

Data are inputted to a particular bit in the latch when that bit is 
addressed (by means of inputs AO, A1, A2) and when WRITE 
DISABLE is at a low level. When WRITE DISABLE is high, data 
entry is inhibited: however, all 8 outputs can bo continuously 
read Independent of WRITE DISABLE and address Inputs. 

A master RESET input is available, which resets all bits to a 
logic XT level when RESET and WRITE DISABLE are at a high 
level. When RESET is at a high level, and WRITE DISABLE Is 
at a low level, the latch acts as a 1-of-8 demultiplexer; the bit 
that is addressed has an active output which follows that data 
input, while all unaddressed bits are held to a logic “O’* level. 

The CD4724BMS is supplied in these 16-lead outline pack¬ 
ages: 

Braze Seal DIP H4W 

Frit Seal DIP H1F 

Ceramic Fiatpack H6W 


CMOS 8-Bit Addressable Latch 



Functional Diagram 


WRITE DISABLE 



VDD«16 

VSS-8 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ® Harris Corporation 1992 ._ . 
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Specifications CD4724BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).. -0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs... .-0.5V to VDD +0.5V 

DC input Current, Any One input....±10mA 

Operating Temperature Range..-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265^0 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 9j« Gjc 

Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package. 70®C/W 20°C/W 


Maximum Package Power Dissipation (PD) at +125°C 
For Ta = -55®C to +100°C (Package Type D. F, K)....... 500mW 

For Ta = +100®C to +125°C (Package Type D, F, K) ...... Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor ..... lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.. +175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1 

+26®C 

- 

10 

IIa 

2 

+125°C 

- 

1000 

^lA 

VDD = 18V, VIN = VDD or GND 

3 

-55°C 

- 

10 

pA 

Input Leakage Current 

HL 

VIN VDD or GND 

VDD = 20 

1 

+25“C 

-100 

- 

nA 

2 

+125®C 

-1000 

V 

nA 

VDD = 18V 

3 

-55”C 

-100 


nA 

Input Leakage Current 

IIH 

VIN = VDD or GND 

VDD = 20 

1 

+2S°C 

- 

100 

nA 

2 

+125°C 


1000 

nA 


3 

-55®C 


100 

nA 

Output Voltage 

VOL15 

VDD rr 15V, No Load 

1,2,3 

+25®C, +125°C, -55®C 

- 

60 

mV 

Output Voltage 

VOH15 

VDD = 15V, No Load (Note 3) 

1.2,3 

+25°C,+125®C,-55°C 

14.95 

- 

■1 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT=: 0.4V 

1 

+25®C 

0.53 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT= 0.5V 

1 

+25°C 

1.4 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1 

+25®C 

3.5 

- 

mA 

Output Current (Source) 

IOH5A 

VDD =:5V,VOUT = 4.6V 

1 

+25°C 

- 

-0.53 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.6V 

1 

+25®C 

- 

-1.8 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT= 9.5V 

1 

+25°C 

- 

-1.4 

mA 

Output Current (Source) 

IOH15 

VbD = 15V, VOUT= 13.5V 

1 

+25°C 

- 

-3.5 

mA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 


+25°C 

-2.8 

-0.7 

n 

P Threshold Voltage 

VPTH 

VSS = 0V,IDD=:10pA 

1 

+25°C 

mm 

2.8 

mm 

Functional 

F 

VDD = 2.8V, VIN = VDD or GND 

7 

+25°C 

BRJQ 

VOL< 

VDD/2 

1 

VDD = 20V, VIN = VDD or GND 

7 

+25®C 

VDD = 18V, VIN = VDD or GND 

8A 

+125®C 

VDD = 3V, VIN = VDD or GND 

8B 

-55°C 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C,+125°C,-55®C 

- 

1.5 

V 

Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +126°C, -55°C 

3.5 

■ 

■ 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C,+125°C,-55°C 


4 

V 

input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 

11 

- 

V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go^o Go test with limits applied to inputs. 










































































































































































Specifications CD4724BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1.2) 

SUBGROUPS 

TEMPERATURE 


MAX 

UNITS 

Propagation Delay 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

400 

ns 

Data to Output 

TPLH1 


10,11 

+125°C, -55°C 

- 

540 

ns 

Propagation Delay 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

400 

ns 

Write Disable to Output 

TPLH2 


10,11 

+125°C, -55°C 


540 

ns 

Propagation Delay 

TPHL3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


350 

ns 

Reset to Output 



10,11 

+125°C, -55°C 


473 

ns 

Propagation Delay 

TPHL4 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


450 

ns 

Address to Output 

TPLH4 


10,11 

+125°C, -55®C 


608 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 


TTLH 


10,11 

+125°C, -55°C 


270 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


SYMBOL 


CONDITIONS 


NOTES 


TEMPERATURE 


LIMITS 


MIN 


MAX 


UNITS 


Supply Current 


IDD 


VDD = 5V, VIN = VDD or GND 


1,2 


-55°C, +25°C 


+125°C 


VDD = 10V, VIN = VDD or GND 


1,2 


-55°C, +25°C 


+125°C 


VDD = 15V, VIN = VDD or GND 


1,2 


-55°C,+25°C 


+125°C 


150 


10 


300 


10 


600 


pA 


pA 


pA 


pA 


pA 


pA 


Output Voltage 


VOL 


VDD = 5V, No Load 


1,2 


+25°C. +125°C, 
-55°C 


50 


mV 


Output Voltage 


VOL 


VDD = 10V, No Load 


1,2 


+25®C, +125°C, 
-55°C 


50 


mV 


Output Voltage 


VOH 


VDD = 5V, No Load 


1,2 


+25°C, +125°C, 
-55°C 


4.95 


Output Voltage 


VOH 


VDD = 10V, No Load 


1,2 


+25°C, +125°C, 
-55°C 


9.95 


Output Current (Sink) 


IOL5 


VDD = 5V, VOUT = 0.4V 


1,2 


+125°C 


0.36 


-55°C 


0.64 


mA 


mA 


Output Current (Sink) 


IOL10 


VDD = 10V, VOUT = 0.5V 


1,2 


+125°C 


0.9 


-55®C 


1.6 


mA 


mA 


Output Current (Sink) 


IOL15 


VDD = 15V, VOUT = 1.5V 


1,2 


+125°C 


2.4 


-55®C 


4.2 


mA 


mA 


Output Current (Source) 


IOH5A 


VDD = 5V,VOUT = 4.6V 


1,2 


+125°C 


-55°C 


-0.36 


-0.64 


mA 


mA 


Output Current (Source) 


IOH5B 


VDD = 5V, VOUT = 2.5V 


1,2 


+125°C 


-55°C 


-1.15 


- 2.0 


mA 


mA 


Output Current (Source) 


IOH10 


VDD = 10V, VOUT = 9.5V 


1,2 


+125°C 


-0.9 


mA 






























































































































































































Specifications CD4724BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

IQQII 

MAX 

Output Current (Source) 

IOH15 

VDD =:15V,VOUT= 13.5 V 

1,2 

+125®C 

- 

mm 

mA 

-55°C 

- 

- 4.2 

mA 

input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL< IV 

1.2 

+2500, +125‘’C, 
-SS'C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1.2 

+25®C, +125®C, 
-55®C 

+7 

- 

■ 

Propagation Delay 

Data to Output 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25®C 


150 

ns 

VDD = 15V 

1.2,3 

+25®C 


100 

ns 

Propagation Delay 

Write Disable to Output 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 

+25®C 


160 

ns 

VDD = 15V 

1.2,3 

+25®C 


120 

ns 

Propagation Delay 

Reset to Output 

TPHL3 

VDD = 10V 

1.2,3 

+25°C 


160 

ns 

VDD = 15V 

1,2,3 

+25°C 


130 

ns 

Propagation Delay 
Address to Output 

TPHL4 

TPLH4 

VDD = 10V 

1,2,3 

+25°C 


200 

ns 

VDD = 15V 

1,2,3 

+25°C 


150 

ns 

Transition Time 

TTLH 

TTHL 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Minimum Address Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


400 

MHz 

VDD = 10V 

1,2,3 

+25“C 


200 

MHz 

VDD = 15V 

1,2,3 

+25°C 


125 

MHz 

Minimum Reset Pulse 
Width 

TW 

VDD = 5V 

1.2,3 

+25°C 


150 

ns 

VDD = 10V 

1,2,3 

+25°C 


75 

ns 

VDD = 15V 

1,2,3 

+25®C 


50 

ns 

Minimum Data Setup 

Time Data to Write 

Disable 

TS 

VDD = 5V 

1,2,3 

+25°C 


100 

ns 

VDD = 10V 

1,2,3 

+25°C 


50 

ns 

VDD = 15V 

1.2,3 

+ 250 C 


35 

ns 

Minimum Data Hold Time 
Data to Write Disable 

TH 

VDD = 5V 

1,2,3 

+25°C 


150 

ns 

VDD = 10V 

1,2,3 

+25“C 


75 

ns 

VDD = 15V 

1,2,3 

+25®C 


50 

ns 

Minimum Data Pulse 
Width 

TW 

VDD = 5V 

1.2,3 

+25“C 


200 

ns 

VDD = 10V 

1,2,3 

+25“C 


100 

ns 

VDD = 15V 

1,2,3 

+25®C 


80 

ns 

Input Capacitance 

CIN 

Any Input 

1.2 

+25°C 


BSI 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 
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Specifications CD4724BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage. 


P Threshold Voltage 
Delta 


SYMBOL 


IDD 


VNTH 


AVTN 



Propagation Delay Time 


CONDITIONS 


VDD = 20V. VIN = VDD or GND 


VDD = 10V, ISS = -10pA 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = 10^lA 


VSS = OV, IDD = lOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


TPHL VDD = 5V 
TPLH 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25^C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Notel) 


Final Test 


Group A 


Group B Subgroup B-5 

Subgroup B-6 


TABLE 6. APPUCABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7, 9. Deltas 


100% 5004 1,7,9 


100% 5004 1,7, 9, Deltas 


100% 5004 2,3, 8A, 8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 I 1 »7, 9 


Sample 5005 | 1,2,3, 8A. 8B, 9 


NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table4 



Subgroups 1,2,3, 9,10,11 


Subgroups 1,23 


READ AND RECORD 


PRE-IRRAD 


1,9 
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Specifications CD4724BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-Ini 
Note 1 

4-7,9-12 

1-3,8,13-15 

16 

Static Burn-in 2 
Note 1 

4-7,9-12 

8 

1-3,13-16 

Dynamic Bum- 
In Note 1 

- 

1 -3,8 

16 

Irradiation 

Note 2 

CM 

O) 

8 

1-3,13-16 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.6V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 diceAivafer, 0 failures, 
VDD = 10V ± 0.5V 


Logic Diagram 


" A1 

Tw 

A1 " 

XT 


WRITE 

DISABLE 


©— 
® 

©— 



VSS-8 
VDD a 16 


ADDRESS 

WD 


*ALL INPUTS ARE 
PROTECTED BY 
COS/MOS PROTECTION 
NETWORK 



FIGURE 1. LOGIC DIAGRAM OF CD4724BMS AND DETAIL OF 1 OF 8 LATCHES 
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CD4724BMS 



DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 




DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
15 -10 


AMBIENT TEMPERATURE (Ta) > 42S^C 
-GATE-TO^OURCE VOLTAGe'(VGS) * -5V 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


I I I I I I I 

AMBIENT TEMPERATURE (Ta) > *2S°C 



0 10 20 30 40 50 60 70 80 90 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL PROPAGATION DELAY TIME (DATA TO 
ON) vs LOAD CAPACITANCE 


0 5 10 15 

DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

-15 -10 -5 0 

AMBIENT TEMPERATUf)E(TA)>-1-2^0 

GATE-TOGOURCEVOLTAGE(VGS)a-SV 

I I I / . 



FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) a -»25°C 


.SUPPLY VOLTAGE (VDD) x 5V ^ 










10V 

15V 





0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME vs LOAD CAPACI¬ 
TANCE 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 























CD4724BMS 


Typical Performance Characteristics (continued) 



2 4 68 2 4 68 2 4 68 2 4 68 2 4 68 

10 ° 10 ^ 10 * 10 ° 10 ^ 10 ® 
ADDRESS CYCLE TIME (|xs) 


FIGURE 8. TYPICAL DYNAMIC POWER DISSIPATION vs ADDRESS CYCLE TIME 



CD4724BMS 
OUTPUTS 
TO DISPLAY 


FIGURES. A/D CONVERTER 











CD4724BMS 


MODE SELECTION 

ADDRESSED 

LATCH 

Follows Data I 


UNADDRESSED 

LATCH 

Holds Previous State 


Follows Data (Active Reset to ‘X)” 

High 8-Channel 

Demultiplexer) 

Holds Previous State 

Reset to “0" I Reset to “0" 



_/ 


_^ 


^70% 


tw 



WD = Write Disable 


R = Reset 

FIGURE 10. DEFINITION OF WRITE DISABLE ON TIME 


AO 

00 

A1 

01 

A2 

02 

WD 

03 

DATA 

04 

CD4724BMS 

05 


06 

R 

07 


*1/6 CD4069 


AO 

00 

A1 

01 

A2 

02 

WD 

03 

DATA 

04 

CD4724BiyiS 

05 


06 

R 

07 


“ DO 9 
7" DO 10 
f D0 11 
— DO 12 
DO 13 
J£ DO 14 
■H DO 15 
Ji DO 16 


FIGURE 11. 1 OF 16 DECODER/DEMULTIPLEXER 


1/4 CD4016 
0 1 



FIGURE 12. MULTIPLE SELECTION DECODING - 4 X 4 CROSSPOINT SWITCH 
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CD4724BMS 


Chip Dimensions and Pad Layout 


lO 9n Xrt ^ M M 



Dimansions in parentheses are in miliimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 


METALLIZATION: Thickness: 11 kA - 1 4kA, AL 
PASSIVATION: 10,4kA- 15.6kA, Silane 
BOND PADS: O.CXM inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches • 0.0218 inches 


































SEMICONDUCTOR 


CD40100BMS 


December 1992 


CMOS 32-Stage Static 
Left/Right Shift Register 


Features 

• High Voltage Type (20V Rating) 

• Fully Static Operation 

• Shift Left/Shift Right Capability 

• Multiple Package Cascading 

• Recirculate Capability 

• LIFO of FIFO Capability 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of 1)iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and •i-25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Standardized, Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Serial Shift Registers 

• Time Delay Circuits 

• Expandable N-Bit Data Storage Stack (UFO Operation) 


Description 

CD40100BMS is a 32-Stage shift register containing 32 
D-type master-slave flip-flops. 

The data present at the SHIFT RIGHT INPUT is transferred 
into the first register stage synchronously with the positive 
CLOCK edge, provided the LEFT/RIGHT CONTROL is at a 
low level, the RECIRCULATE CONTROL is at a high level, 
and the CLOCK INHIBIT is low. If the LEFT/RIGHT 
CONTROL is at a high level and the RECIRCULATE 
CONTROL is also high, data at the SHIFT LEFT INPUT is 
transferred into the 32nd register stage synchronously with 
the positive CLOCK transition, provided the CLOCK INHIBIT 
is low. The state of the LEFT/RIGHT CONTROL, 
RECIRCULATE CONTROL, and CLOCK INHIBIT should not 
be changed when the CLOCK is high. 

Data is shifted one stage left or one stage right depending on 
the state of the LEFT/RIGHT CONTROL, synchronously with 
the positive CLOCK edge. Data clocked into the first or 32nd 
register states is available at the SHIFT LEFT or SHIFT 
RIGHT OUTPUT respectively, on the next negative CLOCK 
transition (see Data Transfer Table). No shifting occurs on the 
positive CLOCK edge if the CLOCK INHIBIT line is at a high 
level. With the RECIRCULATE CONTROL low, data In the 
32nd stage is shifted into the first stage when the LEFT/ 
RIGHT CONTROL is low and from the first stage to the 32nd 
stage when the LEFT/RIGHT CONTROL is tow, and from the 
first state to the 32nd stage when the LEFT/RIGHT control is 
high. The CD401CX)BMS is supplied in these 1 e-lead outline 
packages: 

Braze Seal DIP H4T 

Frit Seal DIP H2R 

Ceramic Flatpack H6W 


Pinout 


CD40100BMS 
TOP VIEW 


Functional Diagram 


LEFT/RIGHT 

CONTROL 


CLOCK INHIBIT |2| 


I SHIFT RIGHT 


SHIFT LEFT OUT |4| 


SHIFT LEFT IN 6 


CONTROL 

^ SHIFT RIGHT OUT 
iTJ SHIFT RIGHT IN 
NC 

■^RECIRCULATE 


NCsNO CONNECTION 


CLOCK INHIBIT I 


RECIRCULATE 

CONTROL 


VSS = 8 
VDDsie 

NCs 1,5,7,10,14,15 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ._ ^ 
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Specifications CD40100BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).. -65°C to +150°C 

Lead Temperature (During Soldering)....+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. Oj* 9jc 

Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125^C 

For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearify at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature..+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) I 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) | 


Output Current (Source) I 


Output Current (Source) 1 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT = 13.5V 


VDD=10V,ISS=:-10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


GROUP A 
SUBGROUPS 



TEMPERATURE 


+25®C 


+125°C 


-55°C 


+25°C -100 


+125°C -1000 


-55°C -100 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25®C, +125°C, -55°C 14.95 


+25®C 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25®C 


+125°C 


-55®C 


+25°C, +125°C, -55°C 


MAX UNITS 


VOH> VOL< 
VDD/2 VDD/2 


Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125®C, -55°C 

3.5 

- 

V 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5 V, 

VOL < 1.5V 

1,2,3 

+25°C, +125°C, -55°C 

- 

H 

■ 

input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25®C, +125°C, -55°C 

i 

11 


V 1 


NOTES: 1. Ail voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
Implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD40100BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

Clock to Shift Left/Right 
Output 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

720 

ns 

10,11 

+125°C, -55°C 

- 

972 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

1 

- 

MHz 

10,11 

+125°C, -55°C 

.74 

- 

MHz 


NOTES: 

1. VDD = 5V, CL = 50pF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







UMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

5 

pA 





+125°C 

- 

150 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

10 

pA 





+125°C 

- 

300 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

10 

pA 





+125°C 

- 

600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1.2 

+25‘’C, +125‘’C. 
-SS'C 

- 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55'’C 

■ 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

■ 

V 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 





-55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 





-55°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT=1.5V 

1,2 

+125°C 

mm 

- 

mA 





-55°C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 





-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 





-55°C 

- 

-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 

-0.9 

mA 





-ss^c 

- 

-1.6 

mA 

Output Current (Source) 

IOH15 

VDD=15V, VOUT = 13.5V 

1.2 

+125°C 

- 

mm 

mA 


Output Current (Source) 


IOH15 


VDD=15V, VOUT= 13.5V 


1.2 


mA 





































































































































































Specifications CD40100BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

112131 

MAX 

UNITS 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL< IV 

1,2 

+25“C.+125“C, 

-SS'C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25®C, +125®C, 
-55®C 

+7 

■ 

■ 

Propagation Delay 

Clock to Shift Lefl/Right 
Output 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


330 

ns 

VDD = 15V 

1.2,3 

+25°C 


230 

ns 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 



VDD = 15V 

1.2,3 

+25°C 


80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD ss 10V 

1,2,3 

+25°C 

2.5 

- 

MHz 


VDD = 15V 

1.2,3 

+25®C 

3 

- 

MHz 

Minimum Data Setup 

Time 

TS 

VDD = 5V 

1,2,3 

+25°C 


100 

ns 


1 

II 

o 

Q 

> 

1,2,3 

+25°C 


20 

ns 



> 

to 

II 

O 

Q 

> 

1,2,3 

+25°C 


10 

ns 

Minimum Data Hold Time 

TH 

VDD = 5V 

1.2,3 

+25°C 


275 

ns 



VDD = 10V 

1.2,3 

+25°C 


100 

ns 



VDD = 15V 

1.2,3 

+25°C 


75 

ns 

Minimum Clock Pulse 
Width Low Level 

TWL 

VDD = 5V 

1.2,3 

+25°C 


450 

ns 


VDD = 10V 

1.2,3 

+25°C 


230 

ns 



VDD =: 15V 

1,2,3 

+25“C 


190 

ns 

Minimum Clock Pulse 
Width High Level 

7WH 

VDD = 5V 

1,2,3 

+25°C 


280 

ns 


VDD = 10V 

1,2,3 

+25°C 


150 

ns 



VDD := 15V 

1,2,3 

+25®C 


140 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


un 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

Supply Current 

. IDD 

VDD = 20V, VIN = VDD or GND 

N Threshold Voltage 

VNTH 

VDD = 10V,ISS = -10nA 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V,ISS = -10pA 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10pA 

P Threshold Voltage 

Delta 

AVTP . 

VSS = 0V, IDD=10nA 

Functional 

IHQH 

VDD = 18V, VIN = VDD or GND 



VDD = 3V, VIN = VDD or GND 


NOTES 

1,4 

1,4 

1,4 


1.4 

TT 


1 


UMITS 

TEMPERATURE MIN I MAX 


+25°C 

+25®C 



+25®C - ±1 

+25°C 0.2 2.8 


+25°C - ±1 

+25°C VOH> VOL< 


VDD/2 VDD/2 






















































































































































































Specifications CD40100BMS 




TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Propagation Delay Time 


CONDITIONS 


TPHL VDD = 5V 
TPLH 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR. TF < 20ns. 



TEMPERATURE 


+25°C 


3. See Table 2 for +25°C limit. 

4. Read and Record 


LIMITS 





TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25<’C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 

ON Resistance 

RONDEL10 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Notel) 


Interim Test 3 (Post Burn-In) 


PDA (Notel) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Dellas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3, 8A, 8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7, 9 


Sample 5005 1,2,3, 8A, 8B, 9 


Group D 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,2 3 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


Static Burn-Ini 1,4,5,7,10,12, 2,3,6,8,9,11,13 


Static Burn-In 2 1,4,5,7,10,12, 

Notel 14,15 


Dynamic Bum- 1,5,7,10,14,15 
In Note 1 


OSCILLATOR 
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Specifications CD40100BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS (Continued) 


OSCILLATOR 


OPEN GROUND 


Irradiation 1,4,5,7,10,12, 8 2,3,6,9,11, 

Note 2 14,15 13,16 


NOTES: 

1. Each pin except VDD and GNO will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD =10V± 0.5V 




DATA INPUT 


0 


INITIAL STATE 


TABLE 9. DATA TRANSFER TABLE* 


CLOCK 


RESULTING STATE 


CLOCK INHIBIT INTERNAL STAGE LEVEL CHANGE 



0 = Low Level 1 = High Level X = Don’t Caro NC = No Change 

* For Shift-Right Mode 
Data Input = SHIFT RIGHT INPUT (Term. 11) 

Internal Stage = Stage 1 (01) 

Output = SHIFT LEFT OUTPUT (Term. 4) 

For Shift Left Mode 

Data Input = SHIFT LEFT INPUT (Term. 6) 

Internal Stage = Stage 32 (032) 

Output = SHIFT RIGHT OUTPUT (Term. 12) 


TABLE 10. CONTROL TRUTH TABLE 
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LOGIC 













DELAY TIME (tPHL, tPLH) (ns) 


CD40100BMS 



DRAIIi-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 
DRAIN-TC«OURCE VOLTAGE (VDS) (V) 

-15 -10 


I 


AMBIENT TEMPERATURE (Ta) s 425^0 
-GATE-TO^URCE VOLTAGE (VGS) s -SV 

I I I 


WA 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

-15 -10 


—1 




FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) «•f25^C 


AMBIENT TEMPERATURE (Ta) > •t-25<’C 


SUPPLY VOLTAGE (VDD) s 5V 


LOAD CAPACITANCE (CL) (pF) 


SUPPLY VOLTAGE (VDD) = 5V , 



I 


20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 


FIGURE 6. TYPICAL PROPAGATION DELAYTIME (CLOCKTO FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 
SHIFT LEFT/RIGHT) AS A FUNCTION OF LOAD LOAD CAPACITANCE 

CAPACITANCE 
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OUTPUT HIGH (SOURCE) 
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Timing Diagram 



FIGURE 9. TIMING DIAGRAM DEFINING SETUP, HOLD, AND PROPAGATION DELAY TIMES 


Chip Dimensions and Pad Layout 


10 20 30 40 50 60 TO 80 90 100 110 

l_ 

!■: A r :4! I ilfl 




1 87-95 
(2.210-2.403) 




Dimensions in parenthesis are in millimeters and are derived from 
the basic inch dimensions as indicated. Grid graduations are in mils 
(10-3 inch). 

METALUZATION; Thickness: 1 1 kA -14kA, AL. 
PASSIVATION: 10.4kA - 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 


_ 4-10 

(0.102-0.254) 


_ 107-115 _ 

(2.717-2.921) 
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SEMICONDUCTOR 


CD40101BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• 100% Tested for Quiescent Current at 20V 

• SV, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at ISV Over Full Pack¬ 
age Temperature Range; lOOnA at iSV and •l•25^C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Standardized Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 

Series CMOS Devices" 

Description 

The CD40101BMS is a 9-bit (8 data bits plus 1 parity bit) 
parity generator/checker. It may be used to detect errors in 
data transmission or data retrieval. Odd and even outputs 
facilitate odd or even parity generation and checking. 

When used as a parity generator, a parity bit is supplied 
along with the data to generate an even or odd parity output. 

When used as a parity checker, the received data bits and 
parity bits are compared for correct parity. The even or odd 
outputs are used to indicate an error in the received data. 

Word length capability Is expandable by cascading. The 
CD40101BMS is also provided with an Inhibit control. If the 
Inhibit control is set at logical “1”, the even and odd outputs 
go to a logical “0”. 

The CD40101BMS is supplied in these 14 lead outline 
packages: 

Braze Seal DIP H4H 

Frit Seal DIP H1B 

Ceramic Flatpack H3W 


CMOS 9-Bit Parity Generator/Checker 


Pinout 



CD40101BMS 


TOP VIEW 


D1 \T 


u] VOD 

D2 {2 


iH D8 

D3 [T 


iU D7 

D4 n 


^ D6 

09 [? 


jo] D5 

ODD OUT [? 


9 ] EVEN OUT 

VSS [7 


7] INHIBIT 


Functionai Diagram 

INHIBIT K. 

I 


VDDs14 

VSSn7 



CAUTION: These devices are 8ensiti\^ to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications CD40101BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance . 

(Voltage Referenced to VSS Terminals) Ceramic DIP and F 

Input Voltage Range, All Inputs ..-0.5V to VDD +0.5V Flatpack Package , 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

Input Leakage Current 

IIL 

Input Leakage Current 

IIH 

Output Voltage 

VOL15 

Output Voltage 

VOH15 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

N Threshold Voltage 

VNTH 

P Threshold Voltage 

VPTH 

Functional 

F 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 

Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 

VIH 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 



VDD = 2.8V, VIN = VDD or GND 
VDD = 20V, VIN = VDD or GND 
VDD = 18V, VIN = VDD or GND 
VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 14.95 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55®C 


+25°C, +125°C, -55°C 3.5 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


LIMITS 

MAX UNITS 


10 


1000 


10 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD40101BMS 


PARAMETER 

SYMBOL 

Propagation Delay 

Data-In To Output 

TPHL1 

TPLH1 

Propagation Delay 
Inhibit-ln to Output 

TPHL2 

TPLH2 

Transition Time 

TTHL 

TTLH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUPA 

SUBGROUPS TEMPERATURE 


+25°C 


+125®C. -55°e 


+25°C 


+125®C,-55°C 


+25°C 


+125®C. -55°C 



1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15. 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 


SYMBOL CONDITIONS 


IDD VDD = 5V, VIN = VDD or GND 
VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15. VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V. VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 


NOTES TEMPERATURE 


-55®C, +25®C 


+125®C 


-55°C, +25°C 


+125°C 


-55®C, +25°C 


+125°C 


+25°C, +125°C, 
-55°C 


+25°C, +125°C, 
-55°C 


+25°C, +125°C, 
-55°C 


+25°C, +125°C, 
-55®C 


+125°C 


-55°C 


+125°C 


-55®C 


+125°C 


-55®C 


+125®C 


-55®C 


+125°C 


-55®C 


+125°C 


-55°C 


+125°C 


-55®C 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 

Propagation Delay 

Data to Output 

TPHL1 

TPLH1 

Propagation Delay 

Inhibit to Output 

TPHL2 

TPLH2 

Transition Time 

TTLH 

TTHL 

Input Capacitance 

CIN 

NOTES: 


TEMPERATURE 


+25°C, +125°C, 
-55°C 


+25°C, +125°C, 
-55°C 


CONDITIONS 


VDD = 10V, VOH > 9V, VOL < 
IV 


VDD = 10V, VOH > 9V, VOL < IV 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


Any Input 


1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized on 
initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K. Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 


VNTH 


AVTN 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS=:-10pA 


VDD = 10V, ISS = -10^lA 


VSS OV, IDD = lOpA 


VSS = OV, IDD = lOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 


TEMPERATURE 


+25°C 


+25®C 


+25®C 


VOH> VOL< 
VDD/2 VDD/2 
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Specifications CD40101BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


TABLE 6. APPUCABLE SUBGROUPS 


MiL-STD-883 

METHOD 


GROUP A SUBGROUPS 


READ AND RECORD 


IDD, IOL5, IOH5A 



Sample 5005 


1,2,3, 8A, 8B,9 


Subgroups 1,23 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MiL-STD-883 

METHOD 


PRE-IRRAD 


POST-IRRAD 


READ AND RECORD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OSCILLATOR 



Static Burn-in 2 
Note 1 


Dynamic Bum- 
In Note 1 


Irradiation 
Note 2 


NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V±0.5V 
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CD40101BMS 



Typical Performance Characteristics 


AMBIENT TEMPERATURE Oa) > 42S^C 


AMBIENT TEMPERATURE Ha) -425°C 


‘ GATE-TO-SOURCE VOLTAGE (VGS) m 15V ' 


GATE-TD^OURCE VOLTAGE (VGS)« 15V 


DRAIN-TOSOURCE VOLTAGE (VDS) (V) 


ORAIN-TOSOURCE VOLTAGE (VDS) (V) 


FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT CHAR¬ 
ACTERISTICS 


FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT CHAR¬ 
ACTERISTICS 
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PROPAGATION DELAY TIME (tPHL, tPLH) (ns) 


CD40101BMS 


Typical Performance Characteristics (Continued) 


DRAIN-TOSOURCE VOLTAGE (VDS) (V) DRAIIi-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 



LOAD CAPACITANCE (CL) (pF) LOAD CAPACITANCE (CL) (pF) 


FIGURE 6. TYPICAL PROPAGATION DELAY TIME AS A FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 

FUNCTION OF LOAD CAPACITANCE LOAD CAPACITANCE 


AMBIENT TEMPERATURE (Ja) • I 



2 4 69 2 4 6S 2 4 6S 2 4 68 2 4 68 

1 10 10 ^ 10 ® 10 < 

INPUT FREQUENCY (fIN) (kHz) 


FIGURE 8. TYPICAL DYNAMIC POWER DISSIPATION AS A FUNCTION OF INPUT FREQUENCY 


HIGH (SOURCE) CURRENT (lOH) (mA) 







CD40101BMS 



L _ 4-10 

r ^(0.|02-0.2S4» 


•3-71 

<|.«00-1.8051“ 


Dimensions in parenth^is are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA - 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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CD40102BMS 

CD40103BMS 

CMOS 8-Stage Presettable 
Synchronous Down Counters 


Features 

• High Voltage Type (20V Rating) 

• CD40102BMS: 2-Decade BCD Type 

• CD40103BMS:8-Blt Binary Type 

• Synchronous or Asynchronous Preset 

• Medium Speed Operation 

- fCL = 3.6MHz (Typ) at 10V 

• Cascadabie 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1)iA at 18V Over Full Pack¬ 
age Temperature Range; 10OnA at 18V and •l•25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Standardized Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
'B' Series CMOS Devices” 

Applications 

• DIvide-By-“N” Counters 

• Programmable Times 

• Interrupt Timers 

• Cycle/Program Counter 


Pinout 


CD40102BMS, CD40130BMS 
TOP VIEW 


COUNTER ENABLE 

JO [7 


^ VDD 

m SYNCHRONOUS 
gPRESET ENABLE 
7n CARRY OUT/ 

Zf ZERO DETECT 
iU J7 


Description 

CD40102BMS and CD40103BMS consist of an S-stage syn¬ 
chronous down counter with a single output which is active 
when the internal count is zero. The CD40102BMS is config¬ 
ured as two cascaded 4-bit BCD counters, and the 
CD40103BMS contains a singie 8-bit binary counter. Each 
type has control inputs for enabling or disabling the clock, for 
clearing the counter to its maximum count, and for presetting 
the counter either synchronousiy or asynchronously. All con¬ 
trol Inputs and the CARRY-OUT/ZERO-DETECT output are 
active-low logic. 

In normal operation, the counter is decremented by one 
count on each positive transition of the CLOCK. Cou nting is 
inhibited when the CARRY-IN/COUNTER ENABLE (CI/CE) 
inputs is high. The CARRY-OUT/ZERO-DETECT (C O/ZD) 
output goes low when the count reaches zero if the CI/CE 
input is low, and remains low for one full clock period. 

When the SYNCHRONOUS PRESET-ENABLE (SPE) Input 
is low, data at the JAM input is clocked into the counter on 
the next po sitive clock transition regardless of the state of 
the CI/CE input. When the ASYNCHRONOUS PRESET- 
ENABLE (APE) input is low. data at the JAM inputs is asyn- 
chr onously force d into the counter regardless of the state of 
the SPE, CI/CE, or CLOCK inputs. JAM Inputs J0-J7 repre¬ 
sent two 4-bit BCD words for the CD40102BMS and a singie 
8-bit binary word for the CD40103BMS. 

When the CLEAR (CLR) input is low, the counter is asyn¬ 
chronously cleared to its maximum count (99io for the 
CD40102BMS and 255io for the CD40103BMS) regardless 
of the state of any other input. The precedence relationship 
between control inputs is indicated in the truth table. 

if ail control inputs except CI/CE are high at the time of zero 
count, the counters will jump to the maximum count, giving a 
counting sequence of 1CX) or 256 clock pulses long. 

This causes the CO/ZD output to go low to enable the clock 
on each succeeding clock pulse. 

The CD4 0102B MS and CD 40103BM S may be cascaded 
using the CI/CE input and the CO/ZD output, in either a syn¬ 
chronous or ripple mode as shown in Figures 16 and 17. 

The CD40102MS and CD40103BMS are supplied in these 
16-lead outline packages: 


Braze Seal DIP 
Frit Seal DIP 
Ceramic Flatpack 
•CD40102B Only 


*H4W tH4X 
*H1L tHIF 
H6W 

tCD40130B Only 


I 9| ASYNCHRONOUS 
“ PRESET ENABLE 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 

Copyright ©Harris Corporation 1992 -y hoqa 
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Specifications CD40102BMS, CD40103BMS 


Absolute Maximum Ratings 


Reiiability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP Package. 80°C/W 20°C/W 

Flatpack Package.. 70°C/W 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range....-55°C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Typo D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor..lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature...+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


GROUP A 
SUBGROUPS 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


N Threshold Voltage 


P Threshold Voltage 



VNTH I VDD = 10V, ISS = -lOpA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD=:3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD40102BMS, CD40103BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUPA 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

IIQI2II 

MAX 

Propagation Delay 

Clock to Output 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

600 

ns 

10,11 

+125°C,-55®C 

- 

810 

ns 

Propagation Delay 

Carry In/Counter Enable 
to Output 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

400 

ns 

10,11 

+125°C, -55°C 

- 

540 

ns 

Propagation Delay 
Asynchronous Preset 
Enable to Output 

TPHL3 

TPLH3 

VDD = 5V, VIN = VDD or GND 

9 

+25^ 

- 

1300 

ns 

10,11 

+125°C, -55°C 

- 

1755 

ns 

Propagation Delay 

Clear to Output 

TPLH4 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

750 

ns 

10,11 

+125°C,-65°C 

- 

1012 

ns 

Transition Time 

TTHL 

TTLH 

VDD 5V, VIN = VDD or GND 

9 

+25®C 

- 

200 

ns 

10,11 

+125®C, -55°C 

- 

270 

ns 

Maximum Clock input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

.7 

- 

MHz 

10,11 

+125°C, -55°C 

.52 

- 

MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55^0 and •f125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

112201 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55®C, +25®C 


5 

\iA 





+125°C 


150 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55®C, +25°C 


10 

pA 





+125°C 


300 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55®C, +25°C 


10 

pA 





+125®C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25”C, +125"C. 
-55®C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1.2 

+25'C, +125®C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25®C,+125°C, 
-55®C 

4.95 

■ 

H 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C,+125°C, 
-55“C 

9.95 

■ 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125°C 


- 

mA 





-55“C 

1^9 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 





-55®C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1.2 

+125®C 

mm 

- 

mA 





-55®C 

4.2 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1,2 

+125®C 

- 

-0.36 

mA 





-55‘>C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125®C 

- 

-1.15 

mA 





-se'c 

- 


mA 


























































































































































































Specifications CD40102BMS, CD40103BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Output Current (Source) 


Output Current (Source) 


Input Voltage Low 


Input Voltage High 


Propagation Delay 
Clock to Output 


Propagation Delay 
Carry In/Counter Enable 
to Output 


Propagation Delay 
Asynchronous Preset En 
able to Output 


Propa gation Delay 
Clear to Output 
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Specifications CD40102BMS, CD40103BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 



1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 



IDD VDD = 2PV, VIN = VDD or GND 


VNTH VDD = 10V, ISS = -1 OpA 


AVTN VDD = 10V, ISS = -1 OpA 


VSS = 0V,IDD=:10pA 


VSS = 0V.IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


Propagation Delay Time 


NOTES: 1. Ail voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 




3. See Table 2 for +25®C limit. 

4. Read and Record 


TABLE 5. BURN’IN AND UFE TEST DELTA PARAMETERS +25*’C 



PARAMETER 


Supply Current - MSI-2 


Output Current (Sink) 


Output Current (Source) 



DELTA LIMIT 


±1.0pA 


± 20% X Pre-Test Reading 


± 20% X Pre-Test Reading 



TABLE 6. APPUCABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


MIL-STD-883 

METHOD 


Sample 5005 


GROUP A SUBGROUPS 


READ AND RECORD 


IDD, IOL5, IOH5A 



1.2.3,7,8A, 8B, 9,10.11 
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CD40102BMS, CD40103BMS 



CONTROL INPUTS 



PRESET MODE 


Synchronous 


Asynchronous 


ACTION 


Inhibit Counter 


Count Down* 


Preset on next positive clock transition 


Preset Asynchronously 


Clear to maximum count 


1. 0 = Low Level 
1 = High Level 
X = Don’t Care 


4. JAM Inputs: CD40102BMS; 

MSD = J7, J6, J5. J4, (J7 is MSB) 
LSD = J3, J2, J1, JO (J3 is MSB) 
CD40103BMS Binary; 

MBS = J7, LSB^JO 


2. Clock connected to clock Input CD40103BMS 

MBS — J7 I SF 

3. Synchronous operation: changes occur on negative-to-posi- ~ ' 

tive clock transitions 

*At zero count, the counters will jump to the maximum count on the next clock transition to “High' 


Typical Performance Characteristics 


„ AMBIENT TEMPERATURE Oa) 9 42500 

1 - \ - I ** I 


AMBIENT TEMPERATURE Oa) - +25^0 


' GATE-TO-SOURCE VOLTAGE 




0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


AMBIENT TEMPERATURE (Ta) s ■k2^C 
-GATE-TO-SOURCE VOLTAGe'(VGS) > -SV 

_^ I I 




4 . 



-10V 





y 


-15V 

_ ^ 











FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 










5V 






0 5 10 15 

DRAIN-TO^OURCE VOLTAGE (VDS) (V) 

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

-15 -10 -6 0 

AMBIENT TCMPERATURE (Ta) » +2pC 

GATE-TOSOURCEVOLTAGE(VGS)»-«V 

I I I / _ 


FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 
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HIGH (SOURCE) CURRENT (lOH) (mA) 




























CD40102BMS, CD40103BMS 


Typical Performance Characteristics (Conunuad) 


AMBIENT TEMPERATURE Oa) x -^C 


AMBIENT TEMPERATURE Oa) x 4-25^0 


SUPPLY VOLTAGE (VDD) = 5V ^ 


SUPPLY VOLTAGE (VDD)« 5V 




SUPPLY VOLTAGE (VDD) (V) 

FIGURE 9. TYPICAL MAXIMUM CLOCK INPUT FREQUENCY 
AS A FUNCTION OF SUPPLY VOLTAGE 


2468 2468 2468 2468 

1 10 10 ® 10 ® 10 ^ 
INPUT FREQUENCY (fl) (kHz) 

FIGURE 10. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF FREQUENCY 
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CD40102BMS, CD40103BMS 




FIGURE 12. TIMING DIAGRAM FOR CD40102BMS AND CD40103BMS 










CD40102BMS, CD40103BMS 


JO 

CO/ZD 

J1 


J2 

Ct/CE 

J3 

SPE 

J4 

APE 

J5 

CLR 

J6 


J7 

CLOCK 


. PROGRAMMABLE TIMER 


CI/CE CQ/ZD 
CLOCK 


CI/CE CO/ZD 
CLOCK 


CASCADED 

OUTPUT 


*An output spike (1 eOns at VDD = 5V) occurs w^ienever two or more devices are cascaded In the 
parallel-ciockBd mode because the clock-to-carry out delay is greater than the carry*in-to<K»rry 
out delay. This spike is eliminated by gating the output of the last device with the clock as shown. 


FIGURE 16. SYNCHRONOUS CASCADING 


CI/CE CO/ZD 

CI/CE CO/ZD 

CI/CE CO/ZD 

CLOCK “1 

r CLOCK ”1 

r CLOCK 


VSS VSS 

FIGURE 17. RIPPLE CASCADING 
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CD40102BMS, CD40103BMS 



CD40102BMS CD40103BMS 

Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*3 inch). 

METALLIZATION: Thickness: 1 1kA - 14kA, AL 
PASSIVATION: 10.4kA - 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MiN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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CD40104BMS 

CD40194BMS 

CMOS 4-Bit Bidirectional 
Universal Shift Register 


Features 

• High Voltage Type (20V Rating) 

• Medium Speed fCL r: 12MHz (typ.) at VDD = 10V 

• Fully Static Operation 

• Synchronous Parallel or Serial Operation 

• Three State Outputs (CD40104BMS) 

• Asynchronous Master Reset (CD40194BMS) 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B* Series CMOS Devices” 

Applications 

• Arithmetic Unit Bus Registers 

• Serial/Parallel Conversions 

• General Purpose Register for Bus Organized Systems 

• General Purpose Registers 

Description 

The CD40104BMS is a universal shift register featuring parallel 
inputs, parallel outputs, SHIFT RIGHT and SHIFT LEFT serial 
inputs, and a high impedance third output state allowing the device 
to be used in bus organized systems. 

In the parallel load nrK)de (SO and SI are high), data is loaded into 
the associated flip-flop and appears at the ou^ut after the positive 
transition of the CLOCK input During loading, serial data flow Is 
inhibited. Shift right and shift left are accomplished synchronously 
on the positive clock edge with serial data entered at the SHIFT 
RIGHT and SHIFT LEFT serial inputs, respectively. Clearing the 
register is accomplished by setting both mode controls low and 
clocking the register. When the output enable input is low, all outputs 
assume the high impedance state. 

The CD40194BMS is a universal shift register featuring parallel inputs, 
parallel outputs SHIFT RIGHT and SHIFT LEFT serial inputs, and a 
direct overriding dear input In the parallel load mode (SO and SI are 
high), data is loaded into the associated fiif>-flop and appears at the out¬ 
put after the positive transition of the CLOCK input During loading, 
serial data flow is inhibited. Shift right and shift left are acxx>mpiished 
synchronously on the positive clock edge with data entered at the 
SHIFT RIGHT and SHIFT LEFT serial Inputs, respectively. Clocking of 
the regi ster is in hibited when both mode control inputs are low. When 
low, the RESET input resets all stages and forces all outputs low. The 
CD40194BMS is similar to industry types 340194 and MC40194. 

The CD40104BMS and CD401946MS series types are supplied in 
these 16 lead outline packages 

Braze Seal DIP *HNX, tH4W 

Frit Seal DIP *H1L, fHIF 

Ceramic Flatpack H6W 

• CD40104B Only tCD401948 Only 


Pinouts 


CD40104BMS 
TOP VIEW 


OUTPUT ENABLE LL 

SHIFT RIGHT IN n 


SHIFT LEVEL IN 



CD40194BMS 
TOP VIEW 


SHIFT RIGHT IN 


SHIFT LEVEL IN 



Functional Diagrams 


CD40104BMS 


OUTPUT ENABLE 


SHIFT LEFT IN 


MODE SELECT < 



CD40194BMS 


SHIFT RIGHT IN 

iso 

MODE SELECT < 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ . 
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Specifications CD40104BMS, CD40194BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD) .-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs ..-0.5V to VDD +0.5V 

DC Input Current, Any One Input...±10mA 

Operating temperature Range.-55®C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65®C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliabiiity information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Ratpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at+125°C 
For Ta = ■55°C to +100°C (Package Type D, F, K)....... 500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Fuii Package Temperature Range (Ail Package Types) 
Junction Temperature........ +175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Tri-State Output 
Leakage 


Tii-State Output 
Leakage 


SYMBOL 


IDD 





CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD =: 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN =r VDD or GND 


VDD = 15V, No Load 


I VDD := 15V, No Load (Note 3) 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS=:-10^lA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


GROUP A 
SUBGROUPS 






VIN = VDD or GND 
VOUT = 0V 


VIN = VDD or GND 
VOUT=VDD 


VDD = 18V 


VDD = 20V 


TEMPERATURE 


+25®C 


+125°C 


-55®C 


+25®C 


+125°C 


-55®C 


+25®C 


+125°C 


-55°C 


+25®C 


+25°C 


+25°C 


+25®C 


+25®C 


+25°C 


+25®C 


+25®C 


+25®C 


+25®C 


+25®C 


+125®C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +I 250 C, -55°C 


+25°C, +125°G, -55°C 


+25°C, +125®C, -55®C 



1 LIMITS 1 

lEHilEQll 

- 

mm 

- 


- 

mm 


^■1 

1-1000 

m^M 

lEEa 

m 

- 

BESI 

- 


- 


- 

lEI 

IIEE3 

mom 



IBQI 

HBH 

\mm 

j^BH 

- 


- 

■El 


■El 

- 

Bcidi 

lEEIEEil 

IKBIEill 

VOH> 

VDD/2 

VOL< 

VDD/2 

- 

1.5 

3.5 

- 

- 

■1 

11 


IE!I 

IHI 

\wsm 

■■ 

■ESI 

!■■ 

- 

lEZI 

- 

\mm 

- 



NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentialiy to VDD. Limit 


Implemented. 

2. Go/No Go test with iirhits applied to inputs. 


Is 0.050V max. 


































































































































































Specifications CD40104BMS, CD40194BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUPA 
SUBGROUPS 

TEMPERATURE 

UMITS 

UNITS 


MAX 

Propagation Delay 

Clock to Q 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 
(Note 1.2) 

9 

+25°C 

- 

440 

ns 

10,11 

+125°C, -55°C 


594 

ns 

Propagation Delay 
CD40194BMS Reset to Q 

TPHL 

VDD = 5V, VIN = VDD or GND 
(Note 1,2) 

9 

+25®C 


460 

ns 

10,11 

+125°C, -55°C 


621 

ns 

Propagation Delay 
CD40104BMS 3-State 

m 

VDD = 5V, VIN = VDD or GND 
(Note 2,3) 

9 

+25°C 


160 

ns 

10,11 

+125°C, -55°C 


216 

ns 

Propagation Delay 
CD40104BMS 3-State 

TPHZ 

VDD = 5V, VIN = VDD or GND 
(Note 2,3) 

9 

+25°C 


90 

ns 

10,11 

+125°C, -55°C 


122 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 
(Note 1,2) 

9 

+25®C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 
(Note 1,2) 

9 

+25®C 

3 

- 

MHz 

10,11 

+125°C, -55°C 

2.22 

- 

MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -SS^C and +125°C limits guaranteed, 100% testing being Implemented. 

3. VDD = 5V, CL = 50pF, RL = 1K, Input TR. TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

5 

pA 





+125°C 


150 

pA 



VDD = 10V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


10 

pA 





+125®C 


300 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 





+125°C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25“C, +125®C, 
-SS^C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25“C, +125“C, 
-55®C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 





-55°C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V,VOUT = 0.5V 

1.2 

+125°C 

0.9 

- 

mA 





-55°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

mm 

- 

mA 





-55°C 

4.2 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1.2 

+125°C 

- 

-0.36 

mA 





-55°C 1 - 1 -0.64 1 mA 
























































































































































































Specifications CD40104BMS, CD40194BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Output Current (Source) 

IOH5B 

VDD = 5V.VOUT = 2.5V 

1,2 

+125®C 

- 

-1.15 

mA 





-550c 

- 

-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+125°C 

- 

-0.9 

mA 





-55°C 

- 

-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1,2 

+125®C 

- 

-2.4 

mA 





-55“C 

- 

-4.2 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, 

VOL< IV 

1,2 

+25®C, +125°C. 
-55°C 

- 

3 

■ 


Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, 

1,2 

+25°C, +125°C, 





VOL<1V 


-55®C 

HjH 



Propagation Delay 

TPHL 

VDD = 10V 

1,2,3 

+25°C 

- 

200 

ns 

Clock to Q 

TPLH 

VDD = 15V 

1,2,3 

+25°C 

- 

140 

ns 

Propagation Delay 
CD40194B Reset to Q 

TPLH 

VDD = 10V 

1,2,3 

+25°C 

- 

180 

ns 

TPHL 

VDD = 15V 

1,2,3 

+25°C 

- 

130 

ns 

Propagation Delay 
CD40104BMS 3-State 

TPZH 

VDD = 10V 

1,2, 3,4 

+25°C 

- 

70 

ns 

TPZL 

TPLZ 

VDD = 15V 

1,2, 3,4 

+25°C 

- 

50 

ns 

Propagation Delay 
CD40104BMS 3-State 

TPHZ 

VDD = 10V 

1.2,4 

+25°C 

- 

50 

ns 


VDD = 15V 

1,2,4 

+25°C 

- 

40 

ns 


Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Minimum Data Setup 
Time, DO, D3, SPIN, 

SUN to Clock 

TS 

VDD = 5V 

1,2,3 

+25°C 


100 

ns 

VDD = 10V 

1,2,3 

+25°C 


70 

ns 

VDD = 15V 

1,2,3 

+25‘’C 


50 

ns 

Minimum Data Hold Time 
DO, D3, SRiN, SUN to 
Clock 

TH 

VDD = 5V 

1,2,3 

+25®C 


0 

ns 

VDD = 10V 

1,2,3 

+25°C 


0 

ns 

VDD = 15V 

1,2,3 

+25°C 


0 

ns 

Minimum Ciock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


180 

ns 

> 

0 

11 

Q 

Q 

> 

1,2,3 

+25°C 


80 

ns 

VDD = 15V 

1,2,3 

+25°C 


50 

ns 

Maximum Ciock Rise and 
Fall Time 

TRCL 

TFCL 

VDD = 5V 

1,2,3,5 

+25°C 

3 

- 

MS 

VDD = 10V 

1,2,3,5 

+25“C 

6 

- 

MS 

VDD = 15V 

1,2,3,5 

+25°C 

8 

- 

MS 

Minimum Data Setup 

Time 

Select 1, Select 0 to 

Clock 

TS 

VDD = 5V 

1,2,3 

+25®C 

- 

400 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

220 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

130 

ns 

Minimum Data Hold Time 
Select 1, Select 0 to 

Clock 

TH 

VDD = 5V 

1,2,3 

+25°C 

- 

0 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

0 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

0 

ns 





































































































































































































Specifications CD40104BMS, CD40194BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

Minimum Reset Pulse 

TW 

VDD = 5V 

1,2,3 

+25°C 

Width CD401946MS 


1 

II 

Q 

Q 

> 

1,2,3 

+25°C 



VDD = 15V 

1,2,3 

+25°C 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


LIMITS 

MAX UNITS 


300 


1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 

5. If more than one unit is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL CONDITIONS 


IDD VDD = 20V, VIN = VDD or GND 


VNTH VDD = 10V,ISS = -10pA 


AVTN VDD = 10V, ISS = -lOpA 


VSS = OV, IDD = lOpA 


VSS = 0V,lDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TEMPERATURE 


+25®C 


+25°C 


+25°C 





3. See Table 2 for +25^C limit. 

4. Read and Record 


VOH> VOL< 
VDD/2 VDD/2 




TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS •i•25°C 


PARAMETER 

SYMBOL 

DELTA UMIT 

Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


7-1311 
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Specifications CD40104BMS, CD40194BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD 


GROUP A SUBGROUPS 


READ AND RECORD 


IDD, IOL5. iOHSA 



Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


PRE-IRRAD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


Static Burn-in 2 
Notel 


Dynamic Bum- 
In Note 1 


irradiation 
Note 2 


OSCILLATOR 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND wiii have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD* 10V ± 0.5V 
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CD40104BMS, CD40194BMS 


Logic Diagrams 



CL 


* ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 



M2 


SHUT LEFT* 
INPUT 7 


-TpH 

VDDH S 


M2 


CONTROL TRUTH TABLE 
MODE^LECT output 

CLOCK* ~S0 I SI ENABLE ACTION 

0 0 _ 1 Reset _ 

1 _0_ 1 Shift Right (CX) toward Q3) 

0 1 _ 1 Shift Left (Q3 toward QO) _ 

1 _1_ 1 Parallel Load _ 

XXX 0 Operations occur as shown above, 

_ but outputs assume high impedance 

X Don’t Care 1 = High level 0 = Low level * Level change 


FIGURE 1. CD40104BMS 
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CD40104BMS, CD40194BMS 


Logic Diagrams (Continued) 

Bl 




i V"*’ 

CL 

1 

-rh-J 



inj-vj-i 

- 

(SC B 


reserS-^o—^5 

CLOCK 



* ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 



m 


CONTROL TRUTH TABLE 


1 MODE SELECT | 

SO 

SI 

0 

0 

1 

0 

0 

1 

1 

1 

X 

X 


ACTION 

No Change _ 

Shift Right (00 toward Q3) 
Shift Left (03 toward QO) 
Parallel Load 


X s Don’t Care 1 » High level 0 » Low level * Level change 

FIGURE 2. CD40194BMS 
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CD40104BMS, CD40194BMS 


AMBIENT TEMPERATURE Oa) > -iSS’C 























CD40t04BMS, CD40194BMS 


Typical Performance Characteristics (Continued) 
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SEMICONDUCTOR 


CD40105BMS 


December 1992 


Features 


CMOS FIFO Register 


Description 


• 4 Bits X16 Words 

• High Voltage Type (20V Rating) 

• Independent Asynchronous Inputs and Outputs 

• 3-State Outputs 

• Expandable in Either Direction 

• Status Indicators on Input and Output 

• Reset Capability 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD=:15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Bit Rate Smoothing 

• CPU/Terminal Buffering 

• Data Communications 

• Peripheral Buffering 

• Line Printer Input Buffers 

• Auto Dialers 

• CRT Buffer Memories 

• Radar Data Acquisition 


CD40105BMS is a low-power first-in-first-out (FIFO) “elastic” 
storage register that can store 16 4-bit words, it is capable of 
handling input and output data at different shifting rates. This 
feature makes it particularly useful as a buffer between asyn¬ 
chronous systems. 

Each word position in the register is clocked by a control flip- 
flop, which stores a marker bit. A “1” signifies that the posi¬ 
tion’s data is filled and a “0” denotes a vacancy in that posi¬ 
tion. The control flip-flop detects the state of the preceding 
flip-flop and communicates its own status to the succeeding 
flip-flop. When a control flip-flop is in the “0” state and sees a 
“1” in the preceding flip-flop, it generates a clock pulse that 
transfers data from the preceding four data latches into its 
own four data latches and resets the preceding flip-flop to 
“0”. The first and last control flip-flops have buffered outputs. 
Since all empty locations “bubble” automatically to the input 
end, and ail valid data ripple through to the output end, the 
status of the first control flip-flop (DATA-IN READY) indicates 
if the FIFO is full, and the status of the last flip-flop (DATA- 
OUT READY) indicates if the FIFO contains data. As the 
earliest data are removed from the bottom of the data stack 
(the output end), all data entered later will automatically 
propagate (ripple) toward the output. 

Loading Data - Data can be entered whenever the DATA-IN 
READY (DIR) flag Is high, by a low to high transition on the 
SHIFT-IN (SI) Input. This input must go low momentarily 
before the next word is accepted by the FIFO. The DIR flag 
will go low momentarily, until that data have been transferred 
to the second location. The flag will remain low when all 16- 
word locations are filled with valid data, and further pulses 
on the SI input will be ignored until DIR goes high. 

Continued on next page 


Pinout 


3-STATE 
CONTROL 


CD40105BMS 
TOP VIEW 



Functional Diagram 


3-STATE . 
CONTROL 


SHIFT IN 
SHIFT OUT 


_ 4_ 


J3_ 

5 


12 

_ 6_ 


11 

7 


_10_ 

_ 3_ 


U _ 

15 


2 _ 





GO 

Q1 

Q2 

Q3 

DATA-OUT 

READY 

DATA-IN 

READY 


VDDsie 

VSS.8 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ 1317 
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CD40105BMS 


Unloading Data - As soon as the first word has rippled to 
the output, DATA-OUT READY (DOR) goes high, and data 
can be removed by a falling edge on the SO input. This fall¬ 
ing edge causes the DOR signal to go low while the word on 
the output is dumped and the next word moves to the output. 
As long as valid data are available in the FIFO, the DOR sig¬ 
nal will go high again signifying that the next word is ready at 
the output. When the FIFO is empty, DOR will remain low, 
and any further commands will be ignored until a "r marker 
ripples down to the last control register, when DOR goes 
high. Unloading of data is inhibited while the 3-state control 
input is high. The 3-state control signal should not be shifted 
from high to low (data outputs turned on) while the SHIFT- 
OUT is at logic 0. This level change would cause the first 
word to be shifted out (unloaded) immediately and the data 
to be lost. 

Cascading - The CD40105BMS can be cascaded to form 
longer registers simply by connecting the DIR to SO and 
DOR to SI. In the cascaded mode, a MASTER RESET pulse 
must be applied after the supply voltage is turned on. For 
words wider than 4 bits, the DIR and the DOR outputs must 


be gated together with AND gates. Their outputs drive the SI 
and SO inputs in parallel, if expanding is done in both direc¬ 
tions (see Figures 9 and 11). 

3-State Outputs - In order to facilitate data busing, 3-state 
outputs are provided on the data output lines, while the load 
condition of the register can be detected by the state of the 
DOR output. 

Master Reset - A high on the MASTER RESET (MR) sets ail 
the control logic marker bits to “0”. DOR goes low and DIR 
goes high. The contents of the data register are not 
changed, only declared invalid, and will be superseded when 
the first word is loaded. The shift-in must be low during Mas¬ 
ter Reset. 

The CD40105BMS is supplied in these 16-lead outline pack¬ 
ages: 

Braze Seal DIP H4X 

Frit Seal DIP H1F 

Ceramic Flatpack H6W 


Logic Diagram 







Specifications CD40105BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance , 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package. 80°C/W 

Input Voltage Range, All Inputs ..-0-5V to VDD +0.5V Flatpack Package... 70°C/W 

DC Input Current, Any One Input..±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For Ta = -55°C to +100°C (Package Type D, F, K). 500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor , 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

SUBGROUPS 

TEMPERATURE 


UNITS 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 



VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VDD = 18V 


VDD = 20 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


Output Current (Sink) IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


N Threshold Voltage VNTH VDD = 10V, ISS = -1 OpA 


VPTH VSS = 0V,IDD = 10pA 


F 


P Threshold Voltage 


Functional 
(Note 4) 


Input Voltage Low 
(Note 2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 

input Voltage Low (Note 

2) 

VIL 

Input Voltage High 
(Note 2) 

VIH 

Tri-State Output 

Leakage 

lOZL 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, VOL < 1.5V 


VDD = 15V, VOH > 13.5V, VOL < 1.5V 


VIN = VDD or GND VDD = 20V 
VOUT = 0V 


+25°C 


+125°C 


-55°C 


+25°C -100 


+125°C -1000 


-55®C -100 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55®C 14.95 


+25°C 0.53 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55®C 


+25°C,+125°C, -55°C 


VOH> VOL< 
VDD/2 VDD/2 
































































































































































































Specifications CD40105BMS 


Tri-State Output 
Leakage 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUPA 

CONDITIONS (NOTE 1) SUBGROUPS 


lOZH VIN = VDDorGND VDD = 20V 

VOUT=VDD 


TEMPERATURE 


MAX 

UNITS 

+25°C 

- 

0.4 

pA 

+125°C 

- 

12 

pA 

-55°C 

- 

mm 

pA 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 4. VDD 2.8V/3.0V, RL = 10OK to VDD 

VDD = 20V/18V, RL = 10K to VDD 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUPA 

SYMBOL CONDITIONS (NOTE 1) SUBGROUPS TEMPERATURE 


Propagation Delay 
Shift Out or Reset to 
Data-Out Ready 


Propagation Delay 
SNft In to Data-In Ready 


Propagation Delay 
Ripple through Delay In¬ 
put to Output 


Propagation Delay 
3-State Control to Data 
Out 


Transition Time 


Maximum Shift-In or 
Shift-Out Rate 


TPHL1 VDD = 5V, VIN = VDD or GND 
(Note 1.2) 


TPHL2 VDD = 5V. VIN = VDD or GND 
(Note 1,2) 


TPLH3 VDD = 5V, VIN = VDD or GND 
(Note 1,2) 


TPZH VDD = 5V, VIN = VDD or GND 
(Note 2,3) 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH (Note 1,2) 


FCL VDD = 5V (Note 1,2), 
VIN = VDD or GND 



+25°C 


+125®C, -55®C 


+25°C 


+125®C,-55°C 


+25°C 


+126®C, -55®C 


+25®C 


+125®C, -55°C 


+25®C 


+125°C, -55°C 


+25°C 


+126®C, -55®C 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and •f125°C limits guaranteed, 100% testing being implemented. 

3. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


CONDITIONS 


NOTES TEMPERATURE 


IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 1,2 

VDD = 15V, VIN = VDD or GND 1,2 


-55®C, +25®C 


+125®C 


-55®C. +25°C 


+125®C 


-55®C.+25®C 


+125®C 


Output Voltage 

VOL 

VDD = 6V, No Load 

1,2 

+25®C,+125<>C, 
-SS'C 

Output Voltage 

VOL 

VDD =: 10V, No Load 

1,2 

+25“C,+125“C, 

-55®C 

Output Voltage 

VOH 

VDD=:5V,NoLoad 

1.2 

+25®C, +125°C, 


LIMITS 





UMITS 
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Specifications CD40105BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 


Maximum Shift-Out Fall 
Time 


Minimum Master Reset 
Pulse Width 


Data-In Ready Pulse 
Width 


Data-Out Ready Pulse 
Width 


Minimum Shift Out Pulse 
Width 


Minimum Data Setup 
Time 


Minimum Data Hold Time 


Minimum Shift in Pulse 
Width 


Input Capacitance 



1. An voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 60pF, RL = 1K, Input TR, TF < 20ns. 

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER | SYMBOL | CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V,ISS = -10pA 


VDD = 10V,ISS = -10pA 


VSS = 0V.iDD=10pA 


VSS = 0V,IDD = 10pA 


VDD = 18V, VIN » VDD or GND 


VDD = 3V, VIN = VDD or GND 


Supply Current 


N Threshold Voltage VNTH 


N Threshold Voltage Delta AVTN 


P Threshold Voltage VTP 


P Threshold Voltage Delta | AVTP 



VOH> VOL< 
VDD/2 VDD/2 
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CD40105BMS 


INPUT 

BUFFERS 


OUTPUT 

BUFFERS 


DATA-IN 
READY (DIR) 


4x16 

DATA 

REGISTER 


, CONTROL LOGIC, 


3-STATE 

CONTROL 


DATA-OUT 
READY (DOR) 


®rSr) 



FIGURE 8. CD40105BMS FUNCTIONAL BLOCK DIAGRAM 


FIGURE 9. EXPANSION. 4-BITS WIDE-BY-16 N-BITS LONG 


MASTER 
RESET • 

SHIFT IN 
(DATAVAUD) 



INPUT READY 
(CLEAR OUT) 

OUTPUT READY 
(CLEAR OUT) 


DATA IN (Dn) 

3-STATE 

(OUTPUT 

ENABLE) 

DATA OUT*** 


*AT VDD »5V - RIPPLE TIME FROM POSITION 1 TO POSITION 16 
**AT VDD » 5V - RIPPLE TIME FROM POSITION 16 TO POSITION 1 

**DATA VALID goes to high level in advance of the DATA OUT 
by maximum of 50ns at VDD = 5V, 25ns at VDD = 10V, 
and 20ns at VDD = 15V for CL = 50pF and Ta = 25°C 




HHH 



1 oil 


FIGURE 10. TIMING DIAGRAM FOR THE CD40105BMS 
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CD40105BMS 



FIGURE 11. EXPANSION, 8-BITS-WIDE-BY-16 N-BITS LONG USING CD40105BMS 


Chip Dimensions and Pad Layout 


Dimensions in parenthesis are in miilimeters and are derived from the basic 
inch dimensions as indicated. Grid graduations are in mils (fO-S inch). 

METALUZATION: Thickness: 11kA- 14kA, AL 
PASSIVATION; 10.4kA - 1 5.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 





















SEMICONDUCTOR 


CD40106BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• Schmitt Trigger Action with No External Components 

• Hysteresis Voltage (TVp.) 

- O.SVatVDDsSV 

- 2.3VatVDD = 10V 

- 3.5VatVDD = 15V 

• Noise Immunity Greater than 50% 

• No Limit on Input Rise and Fall Times 

• Low VDD to VSS Current During Slow Input Ramp 

• 100% Tested for Quiescent Current at 20V 

• SV, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

• Standardized Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Wave and Pulse Shapers 

• High Noise Environment Systems 

• Monostabie Multivibrators 

• Astable Multivibrators 

Description 

CD40106BMS consists of six Schmitt trigger circuits. Each 
circuit functions as an inverter with Schmitt trigger action on 
the input. The trigger switches at different points for positive 
and negative going signals. The difference between the 
positive going voltage (VP) and the negative going voltage 
(VN) is defined as hysteresis voltage (VH) (see Figure 17). 

The CD40106BMS is supplied in these 14 lead outline 
packages: 

Braze Seal DIP H4Q 

Frit Seal DIP H1B 

Ceramic Flatpack H3W 


CMOS Hex Schmitt Triggers 





Logic Diagram 


A J—l^o-c^-^o-4 G 
1(3,5,9,11,13) 9^ 2(4,6,8,10, 


* ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 


FIGURE 1. 1 OF 6 SCHMITT TRIGGERS 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper i.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ ^ 


File Number 3354 


LOGIC 













Specifications CD40106BMS 


Absolute Maximum Ratings Reliability Information 

pc Supply Voltage Range, (VDD).-0.5V to 4-20V Thermal Resistance. 0j« Ojc 

(Voltage Referenced to VSS Terminals) Ceramic DIP and FRIT Package..... 80°C/W 20®C/W 

Input Voltage Range, All Inputs..-0.5V to VDD+0.5V Fiatpack Package. 70°C/W 20°C/W 

DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125®C 

Operating Temperature Range.-55°C to +125®C For Ta = -55°C to +100°C (Package Type D, F, K).. 500mW 

Package Types D,F,K,H For Ta = +100°C to+125°C (Package Type D, F, K).Derate 

Storage Temoerature Range (TSTG).-65®C to +150®C Linearity at 12mW/®C to 200mW 

Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.100mW 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for For Ta = Full Package Temperature Range (All Package Types) 

10s Maximum Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUPA 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

EI9 

[223 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1 

+25®C 

mBi 


msB 

2 

+125®C 

- 

200 

pA 

VDD = 18V, VIN = VDD or GND 

3 

-55®C 

- 

2 

pA 

input Leakage Current 

IIL 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

-100 

- 

nA 

2 

+125®C 

-1000 

- 

nA 

VDD = 18V 

3 

-55°C 

-100 

- 

nA 

Input Leakage Current 

IIH 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

- 

100 

nA 

2 

+125°C 

- • 

1000 

nA 

VDD = 18V 

3 

-55°C 


100 

nA 

Output Voltage 

VOL15 

VDD = 15V, No Load 

1,2,3 

+25®C, +125®C, -55°C 

- ■ 

50 

mV 

Output Voltage 

VOH15 

VDD = 15V, No Load (Note 2) 

1,2,3 

+25®C, +125°C, -55*’C 

14.95 


mm 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1 

+25®C 

0.53 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT* 0.5V 

1 

+25®C 

1.4 


mA 

Output Current (Sink) 

IOL15 

VDD= 15V, VOUT= 1.5V 

1 

+25®C 

3.5 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1 

■i-26°C 

- 

-0.53 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1 

+25°C 

- 

-1.8 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1 

+25°C 

- 

-1.4 

mA 

Output Current (Source) 

IOH15 

VDD= 15V, VOUT= 13.5V 

1 

+25°C 

- . 

-3.5 

mA 

N Threshold Voltage 

VNTH 

VDD=10V,ISS = -10pA 

1 

+25“C 

-2.8 

-0.7 

■■ 

P Threshold Voltage 

VPTH 

VSS = 0V,IDD = 10nA 

1 

+25°C 

KSI 

2.8 

mm 

Functional 

F 

VDD = 2.8V, VIN = VDD or GND 

7 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

1 

VDD = 20V, VIN = VDD or GND 

7 

+25°C 

VDD = 18V, VIN = VDD or GND 

8A 

+125°C 

VDD = 3V, VIN = VDD or GND 

8B 

•55®C 

mm 

VP5 

VDD = 5V 

1.2,3 

+25°C, +125®C, -55°C 

2.2 

3.6 

■■ 

VP10 

1 

II 

o 

Q 

> 

1,2,3 

+25°C, +125°C, -55®C 

■a 

7.1 

■■ 

VP15 

VDD = 15V 

1.2,3 

+25°C, +125®C, -55®C 

6.8 

10.8 

■■ 


VN5 

VDD = 5V 

1,2,3 

+25”C. +125°C, -55°C 

0.9 

2.8 

mm 

VN10 

VDD = 10V 

1,2,3 

+25°C, +125°C, -55®C 

2.5 

5.2 

mm 

VN15 

VDD = 15V 

1,2,3 

+25®C, +125°C, -55°C 

n 

WSM 

mm 

Hysteresis Voltage 
(See Rgure 17) 

VH5 

VDD==5V 

1,2,3 

+25°C, +125°C, -55®C 

BEI 

1.6 

mm 

VH10 

VDD = 10V 

1,2,3 

+25®C, +125®C, -55°C 

1.2 

BSI 

mm 

VH15 

VDD = 15V 

1,2,3 

+25°C, +125°C, -55®C 

1.6 

5.0 

■■ 


NOTES: 1. Ail voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD40106BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

+25°C 

- 

100 

ns 


TTLH 

VDD = 15V 

1,2,3 

+ 250 C 

- 

80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 

- 

7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly testedv These parameters are characterized on 
Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF. RL = 200K., Input TR, TF < 20ns 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

mm 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

- 0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = 0V,IDD = 10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V, IDD = 10pA 

1,4 

+25°C 

- 

±1 

V 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25®C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

±0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 1 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 


Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Note 1) 

100%5004 

1,7,9, Deltas 
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CONFORMANCE GROUP 


Final Test 


Group A 


Group B Subgroup B-5 

Subgroup B-6 


Specifications CD40106Bi\/iS 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD 


100% 5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


READ AND RECORD 


GROUP A SUBGROUPS 


2, 3,8A, 8B, 10,11 


1,2,3,7, 8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


1,7,9 


1,2,3,8A, 8B,9 


Subgroups 1,23 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 1 
Note 1 

2,4, 6.8,10,12 

1,3,5,7, 9,11,13 

14 


Static Burn-In 2 2,4, 6,8,10,12 

Note 1 


Dynamic Bum- 
In Note 1 


Irradiation 2,4,6,8,10,12 
Note 2 


1,3.5,9,11, 
13,14 



1,3,5,9,11, 
13,14 



NOTES: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD =10V± 0.5V 


Typical Performance Characteristics 


^ AMBIENT TEMPERATURE nA)«435”C 

I I I I 

30 -GATE-TO-SOURCE VOLTAGE (VGS) > 15V “ 


0 5 10 15 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE Z TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) « 




0 5 10 15 

DRAIN-TDSOURCE VOLTAGE (VDS) (V) 

FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 
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0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL PROPAGATION DELAYTIME AS A FUNC¬ 
TION OF LOAD CAPACITANCE 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) ; 

FIGURE 9. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 


















Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE Ha) > -l•2S®C 


_ 


^ AMBIENT TEMPERATURE Oa) » +25°C 

z INPUT ON TERMINALS 1,5,8,12 OR 2.6,9.13; 

^ OTHER INPUTS TIED TO VDD 

^15 - 1 - 1 - 1 - 1 - 


■- jimw 

ir£:^ ^ cmb v* ii ■ I ■■ M ■ ■ ■ I 

—■■■■■■■■■■p Amw x^Hr Jii- 
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FIGURE 10. TYPICAL POWER DISSIPATION PER TRIGGER AS 
A FUNCTION OF INPUT FREQUENCY 
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SUPPLY VOLTAGE (VDD) (V) 

FIGURE 11. TYPICAL TRIGGER THRESHOLD VOLTAGE AS A 
FUNCTION OF SUPPLY VOLTAGE 



SUPPLY VOLTAGE (VDD) (V) 

FIGURE 12. TYPICAL PERCENT HYSTERESIS AS A FUNCTION 
OF SUPPLY VOLTAGE 
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FIGURE 13. TYPICAL POWER DISSIPATION AS A FUNCTION 
OF RISE AND FALL TIMES 
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CD40106BMS 


Applications 


TV ^ 


1/6 CD40106BMS 


FREQUENCY RANGE OF WAVE SHAPE 
IS FROM DC TO 1MHz 


1/3 CD4007UB 


VDD 

VDD VSS 


-n. 



1/6 CD40106BMS 


I—I VDD 

-i l-vss 


FIGURE 14. WAVE SHAPER 


SOkO^R^IMQ 

lOOpF^C^IjiF 

FOR THE RANGE OF R AND C 
GIVEN 5ps<tM< Is 

FIGURE 15. MONOSTABLE MULTIVIBRATOR 


1/6 CD40106BMS 


rtr 

—VA-' 


I I 


SOkO^RrSlMO 

lOOpF^C^IpF 

FOR THE RANGE OF R AND C 
GIVEN 2ps<tA< 0.4s 


FIGURE 16. ASTABLE MULTIVIBRATOR 




VH T VH = VP-VN 


(a) DEHNmON OF VP, VN. VH 


(b) TRANSFER CHARACTERISTIC OF 1 OF 6 GATES 


FIGURE 17. HYSTERESIS DEFINITION, CHARACTERISTICS, AND TEST SETUP 
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OUTPUT 

CHARACTERISTIC 


INPUT 

CHARACTERISTIC 


LOGIC “1” 
OUTPUT - 
REGION 


LOGIC “O'* 
OUTPUT * 
REGION 


< LOGIC “1” 
^ INPUT 
Y REGION 


/LOGIC “O’* ^ 
/ INPUT ^ 
^ REGION / 




FIGURE 18. INPUT AND OUTPUT CHARACTERISTICS 





























S ttfMSSe CD40107BMS 


December 1992 


CMOS Dual 2 Input NAND Buffer /Driver 


Features 

• High Voltage Type (20V Rating) 

• 32 Times Standard B Series Output Current Drive 
Sinking Capability 

- 136mA Typ. at VDDs 10V 
. VDSsslV 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Over Full Package/Temperature Range) 
RLtoVDDslOkO 

- IV at VDD s 5V 

- 2V at VDD a 10V 

- 2.5V at VDD a 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B’ Series CMOS Devices” 


Pinouts 


CD40107BF 
TOP VIEW 


c»7rT^[i 



NC-NO CONNECTION 


Functional Diagram 


Applications 

• Driving Relays, Lamps, LEDs 

• Line Driver 

• Level Shifter (Up or Down) 

Description 

CD40107BMS is a dual 2 input NAND buffer/driver contain¬ 
ing two independent 2 input NAND buffers with open drain 
single n-channel transistor outputs. This device features a 
wired OR capabiiity and high output sink current capability 
(136mA typ. at VDD = 10V. VDS = IV). 

The CD40107BMS is supplied in these 14 lead outline 
packages: 

Braze Seai DIP H4H 

Frit Seal DIP H1B 

Ceramic Flatpack H3W 


vss 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper KC. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 3355 







Specifications CD40107BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.... -55°C to +125°C 

Package lypes D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 0ja 0jc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 





CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


TEMPERATURE 


VOL5A VDD = 5V, lOLr: 16mA 


VOL5B VDD =:5V,IOL = 34mA 


VOL10A VDD = 10V, IOL = 37mA 


VOL10B VDD = 10V, IOL = 68mA 


VOL15 VDD= 15V, IOL = 50mA 



Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Drive Voltage 


Output Drive Voltage 


Output Drive Voltage 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional (Note 3) 


Input Voltage Low 
(Note 2, 3) 


Input Voltage High 
(Note 2, 3) 


input Voltage Low 
(Note 2,3) 


Input Voltage High 
(Note 2, 3) 


Tri-State Output 
Leakage High 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 




VDD = 10V, ISS = -10pA 


VSS = 0V, IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VIN = VDD or GND 
VOUT=VDD 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 


|+25°C,+125°C,-55°C 


+25°C,+125°C, -55°C 
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Specifications CD40107BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Propagation Delay 

TPHL 

TPLH 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

200 

ns 

10,11 

+125°C,-55°C 

- 

270 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

100 

ns 

10,11 

+125°C, -55°C 

- 

135 

ns 


NOTES: 

1. CL = 50pF, RL = 1200, Input TR, TF < 20ns. 

2. -55°C and +125*^0 limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


1 

pA 

+125°C 


30 

pA 

VDD = 10V, VIN = VDD or GND 

1.2 

-55®C, +25®C 


2 

pA 

+125®C 


60 

pA 

VDD = 15V, VIN = VDD or GND 

1.2 

-55°C, +25°C 


2 

pA 

+125°C 

- 

120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25®C, +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25‘>C.+125°C. 

-55®C 

■ 

50 

mV 

Output Voltage (Note 5) 

VOH 

VDD = 5V, No Load 

1,2 

+25‘>C, +125°C, 
•SS^C 

4.95 

■ 

■ 

Output Voltage (Note 5) 

VOH 

VDD = 10V, No Load 

1,2 

+25“C, +125®C, 
-55°C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5A 

VDD = 5.0V, VOUT = 0.4V 

1,2 

+125°C 

12 


mA 

-55'’C 

21 


mA 

Output Current (Sink) 

IOL5B 

VDD = 5V,VOUT=: 1.0V 

1,2,4 

+125®C 

25 


mA 

-55®C 

44 


mA 

Output Current (Sink) 

IOL10A 

VDD = 10V,VOUT = 0.5V 

1.2,4 

+125®C 

28 


mA 

-55®C 

49 


mA 

Output Current (Sink) 

iOLlOB 

VDD = 10V,VOUT = 1V 

1.2,4 

+125°C 

51 


mA 

-55°C 

89 


mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 0.5V 

1,2 

+125°C 

38 

- 

mA 

-55“C 

66 

- 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1.2,4 

+25“C, +125“C, 
-SS'C 

■ 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < 1V 

1.2,4 

+25®C, +125°C, 
-55®C 

+7 

■ 

■ 






























































































































































Specifications CD40107BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPHL 

VDD = 10V 

1,2,3 

+25°C 

- 

90 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

60 

ns 

Propagation Delay 

TPLH 

VDD = 10V 

1.2,3 

+25°C 

- 

120 

ns 

VDD = 15V 

1,2,3 

-i-25°C 

- 

100 

ns 

Transition Time 

TTHL 

VDD = 10V 

1,2,3 

-^25°C 

- 

40 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

20 

ns 

Transition Time 

TTLH 

VDD = 10V 

1.2,3 

-»-25°C 

- 

70 

ns 

VDD = 15V 

1,2,3 

-i-25°C 

- 

50 

ns 

Input Capacitance 

CIN 

Any Input 

1.2 

+25°C 

- 

wm 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized on 
initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 1200, pull up resistor to VDD, Input TR, TF < 20ns. 

4. Measured with external pull-up resistor RL = 10K to VDD 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 


pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = 0V,IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

- 

±1 

■ 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1,5 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

B 



VDD = 3V, VIN = VDD or GND 



B 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
-i-25°C 
Limit 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 1200, pull up resistor to VDD, Input TR, TF < 20ns. 

3. See Table 2 for +25°C limit. 

4. Read and Record 

5. Measured with external pull-up resistor RL = 10K to VDD 
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Specifications CD40107BMS 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS+25<’C 



PARAMETER 

SYMBOL 

DELTA UMIT 

Supply Current - MSI-1 

IDD 

±0.2mA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Bum-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B, 10,11 


Sample 5005 1.2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 I 1,7,9 


Sample 5005 1,2,3,8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


I 


CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD 


1,7,9 


POST-IRRAD 


Table 4 


READ AND RECORD 


PRE-IRRAD 


1,9 


POST-IRRAD 


Table4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


Static Bum-In 1 
(Notel) 


Static Bum-In 2 
(Note 1) 


Dynamic Bum-In 1,2,6,8,12,13 
(Note 3) 


Irradiation (Note 2) 1,2,5,6,8,9, 

12,13 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 diceAvafer, 0 failures, 
VDD = 10V ± 0.5V 

3. Each pin except VDD and GND will have a series resistor of 4.75K ±5%, VDD = 18V ±.5. 
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CD40107BMS 


Schematic 



NOTE: VSS 

1 OF 2 GATES (NUMBERS IN PARENTHESES 
ARE TERMINAL NUMBERS FOR SECOND GATE) 


* ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 


TRUTH TABLE 



* Requires external pull-up resistor (RL) 
to VDD. 

** Without pull-up resistor (3-state). 


FIGURE 1. 1 OF 2 GATES 
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CD40107BMS 


Typical Performance Characteristics (Continued) 



^2 4 68 ^ 2 4 68 ^2 4 68 . 2 4 68 ^2 4 68 ^ 

10 ® 10 ^ 10 * 10 ® 10 ^ 10 ® 

INPUT FREQUENCY (H) (kHz) 

FIGURE 6. TYPICAL POWER DISSIPATION AS A FUNCTION OF INPUT FREQUENCY 


Chip Dimensions and Pad Layout 


NOTE: 

Numbers inside pads for CD40107BE not offered as standard 
part. 

Numbers outside chip are for CD40107BF 

Dimensions in parenthesis are in millimeters and are derived 
from the basic inch dimensions as indicated. Grid graduations 
are in mils (1 O'® Inch). 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA -1 5.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches • 0.0218 inches 



Special Considerations 

Limiting Capacitive Currents for CL > SOOpF, VDD > 15V Driving Inductive Loads 

For VDD > 15V, and load capacitance (CL) from output to When using the CD40107BMS to drive inductive loads, the 
ground > SOOpF, an external 25Q series limiting resistor load should be shunted with a diode to prevent high voltages 
should be inserted between the output terminal and CL. No from developing across the CD40107BMS output, 
external resistor is necessary If CL < SOOpF or VDD < 15V. 
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SEMICONDUCTOR 


CD40108BMS 


December 1992 


CMOS 4x4 Multiport Register 


Features 

• High Voltage Type (20V Rating) 

• Four 4-Bit Registers 

• One Input and TWo Output Buses 

• Unlimited Expansion in Bit and Word Directions 

• Data Lines have latched Inputs 

• 3-State Outputs 

• Separate Control of Each Bus, Allowing Simultaneous 
Independent Reading of Any of Four Registers on Bus 
A and Bus B and Independent Writing Into Any of the 
Four Registers 

• CD40108BMS is Pin-Compatible with Industry Type 
MCI 4580 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of 1)iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^0 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD=15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B’ Series CMOS Devices” 


Description 

The CD40108BMS is a 4 x 4 multiport register containing 
four 4-bit registers, write address decoder, two separate 
read address decoders, and two 3-state output buses. 

When the ENABLE input Is low, the corresponding output 
bus Is switched, independently of the clock, to a hlgh-imped- 
ance state. The hIgh-Impedance third state provides the out¬ 
puts with the capability of being connected to the bus lines in 
a bus-organized system without the need for interface or 
pull-up components. 

When the WRITE ENABLE input Is high, all data input lines 
are latched on the positive transition of the CLOCK and the 
data is entered into the word selected by the write address 
lines. When WRITE ENABLE is low, the CLOCK Is Inhibited 
and no new data Is entered. In either case, the contents of 
any word may be accessed via the read address lines inde¬ 
pendent of the state of the CLOCK input. 

The CD40108BMS Is supplied In these 24-lead outline pack¬ 
ages: 

Braze Seal DIP H4V 

Ceramic Flatpack H4P 


Appiications 

« Scratch-Pad Memories 
o Arithmetic Units 
• Datastorage 


Pinout 


3-STATE A UL 

qoaH 

Q1 aH 

qzaCE 
Q3a[i 
WRITE 0 U 


CD40108BMS 
TOP VIEW 



^ WRITE ENABLE 


Functional Diagram 


DATA J D1 


VDD>24 

VSS-12 



L WORD A 
Q2I OUTPUT 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r < o >i o 


File Number 3356 
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Specifications CD40108BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs ..-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range..-55®C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).. -65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125^C 

For Ta = -55°C to +100®C (Package Type D, F, K).500mW 

For T;^ = +100°C to +125°C (Package Type D, F, K).Derate 

Unearify at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For T;^ = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD * 18V, VIN = VDD or GND 


VIN = VDD or GND 



VDD = 18V 


VDD = 20 



VIN = VDD or GND 


IMSmSE 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT= 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD= 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD= 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10pA 


VSS = 0V, IDD = 1(HiA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


GROUP A 
SUBGROUPS 


1 


2 


3 


1 


2 


3 


1 


2 


3 


1,2,3 


1,2,3 



TEMPERATURE 


+25°C 


+125°C 


-55®C 


+25®C 


+125°C 


-55°C 


+25®C 


+125°C 


-55°C 


+25°C, +125°C, -55®C 


+25®C, +125®C, -55®C 


+25°C 


+25®C 


+25®C 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55®C 



input Voltage Low 
(Note 2) 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55°C 

■ 

1.5 

■ 

input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55®C 

3.5 

- 

V 

Input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125®C, -55°C 

- 

4 

V 

input Voltage High 
(Note 2) 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

+25°C, +125®C, - 550 c 

11 

- 

■ 


Tri-State Output 
Leakage 



VIN = VDD or GND 
VOUT = 0V 


VIN = VDD or GND 
VOUT=VDD 



NOTES: 1. All voltages referenced to device GND, 100% testing being 
implemented. 

2. Go/No Go test with limits applied to inputs. 


For accuracy, voltage is measured differentially to VDD. Limit 
is 0.050V max. 










































































































































































Specifications CD40108BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay Clock 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


720 

ns 

or Write Enable to Q 

TPLH1 

(Note 1,2) 

10,11 

+125®C, -55°C 


972 

ns 

Propagation Delay Read 

TPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


600 

ns 

or Write Address to Q 

TPLH2 

(Note 1,2) 

10,11 

+125''C, -55®C 


810 

ns 

Propagation Delay 3< 

TPZH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

State Disable Delay Time 

TPHZ 

(Note 2, 3) 

10,11 

+125°C,-55°C 


270 

ns 

Propagation Delay 3- 

TPZL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


260 

ns 

State Disable Delay Time 

TPLZ 

(Note 2,3) 

10,11 

+126°C, -55°C 


351 

ns 

Transition Time 

TTHL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 


TTLH 

(Note 1,2) 

10,11 

+125°C, -55°C 


270 

ns 

Maximum Clock Input 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

1.5 

- 

MHz 

Frequency 


(Note 1,2) 

10,11 

+125°C, -55°C 

1.11 

- 

MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR. TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


5 

pA 





+125®C 


150 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25®C 


10 

pA 





+126°C 


300 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 





+125°C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25®C, +125®C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C. +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 





- 550 c 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 





-55°C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT = 1.5V 

1,2 

+125°C 

mm 

- 

mA 





-55“C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD =:5V,VOUT = 4.6V 

1,2 

+125°C 

- . 

-0.36 

mA 





-55“C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 





-55°C 

- 

-2.0 

mA 



































































































































































































Specifications CD40108BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

Output Current (Source) 


Output Current (Source) 


Input Voltage Low 

Input Voltage High 

Propagation Delay 
Clock or Write Enable to Q 

Propagation Delay 
Read or Write Address to Q 

Propagation Deiay 
3-State Disable Deiay 
Time 

Propagation Delay 
3-State Disable Delay 
Time 

Transition Time 


Maximum Ciock Input 
Frequency 

Minimum Data Setup 
Time 

Data to Ciock 

Minimum Data Setup 

Time _ 

Write Enable to Ciock 

Minimum Data Setup 

Time _ 

Write Address to Ciock 

Ciock Rise and Fail Time 


Minimum Hold Time Data 
to Clock 


Hold Time Write Enabie 
to Ciock 


Write Address to Clock 




































































































































































































































Specifications CD40108BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

UMITS 

UNITS 


MAX 

Minimum Clock Pulse 
Width Clock or Write 
Enable 

TW 

VDD = 5V 

3 

+25°C 


350 

ns 

VDD = 10V 

3 

+25°C 


130 

ns 

VDD = 15V 

3 

+25°C 


90 

ns 

Minimum Clock Pulse 
Width Write Address 

TW 

VDD = 5V 

3 

+25°C 


300 

ns 

VDD = 10V 

3 

+25°C 


150 

ns 

VDD = 15V 

3 

+25°C 


90 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25®C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR. TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 

5. If more than one unit Is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







UMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 


MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -1CHiA 

1,4 

+25“C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

m 

P Threshold Voltage 

VTP 

VSS = OV, IDD = lOpA 

1.4 

+25%) 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

■ 

±1 

H 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25®C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25®C 

■ 

1.35 X 
+25°C 
Umit 

ns 


NOTES: 1. Ail voltages referenced to device GND. 3. See Table 2 for -i-25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS •f25<’C 

_ PARAMETER _ SYMBOL _ DELTA UMIT 

Supply Current - MSI-2 IDD ± 1 .OpA 

Output Current (Sink) IOL5 ± 20% x Pre-Test Reading 

Output Current (Source) IOH5A ± 20% x Pre-Test Reading 
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Specifications CD40108BMS 


CONFORMANCE GROUP 


Initial Test (Pre Burn-in) 


Interim test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A, 8B, 10, 11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7, 9 


Sample 5005 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IPD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2,3, 9,10,11 


Subgroups 1,23 


NOTE; 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD POST-IRRAD I PRE-IRRAD POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 1 
(Note 1) 

1,2,4-7,22,23 

3,8-12 

24 

Static Burn-In 2 
(Note 1) 

1,2, 4-7, 22,23 

2 

3,8-11,13-21, 

24 

Dynamic Burn- 
In (Note 1) 


2 

3,15,16,21,24 

irradiation 
(Note 2) 

1,2,4-7, 22,23 

2 

CO 

CM 

CO 

CO 

NOTES: 


OSCILLATOR 



3,15,16,21,24 1,2,4-7,22,23 8,11,14,19,20 9,10,13,17,18 


1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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Block Diagram 


wo W1 ROA R1A ROB RIB 



FIGURE 1. 
TRUTH TABLE 


CLOCK ENABLE 


WRITE 

1 

WRITE 

0 

READ 

1A 

READ 

OA 

READ 

IB 

READ 

OB 

SI 

S2 

SI 

S2 

SI 

S2 

SI 

S2 

SI 

S2 

SI 

S2 



1 = High Level 0 = Low Level 

S! and S2 refer to input states of either 1 or 0 


X = Don’t Care 


Z = High Impedance 
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CD40108BMS 


Typical Performance Characteristics (continued) 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15_-10_ 


AMBIENT TEMPERATURE (Ta) «•l•25<’C 


I I I I I 


sri 

m^M 

Wj 

m 

— 










FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TO^OURCE VOLTAGE (VDS) (V) 
_-15 -10_ 


AMBIENT TCMPERATURE (Ta) » 

GATE-TO-SOURCE VOLTAGE (VGS) s -6V 





FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


3 
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111 

S 

p 

375 

5 

UJ 

300 

o 

O 

225 

§ 

150 

o 
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AMBIENT TEMPERATURE (Ta) « 425^^0 


SUPPLY VOLTAGE (VDD) s 5V 


AMBIENT TEMPERATURE (Ta) > -* 25^0 


SUPPLY VOLTAGE (VDO) s 5V 


0 10 20 30 40 50 60 70 80 90 100 

LOAD CAPAaTANCE (CL) (pF) 

FIGURE 6. TYPICAL PROPAGATION DELAYTIME AS A FUNC¬ 
TION OF LOAD CAPACITANCE (CL OR WE TO Q) 


0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSISTION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 
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INPUT FREQUENCY (fl) (kHz) 

FIGURE 8. TYPICAL POWER DISSIPATION AS A FUNCTION OF INPUT FREQUENCY 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 









FIGURE 9. 


* (13) ROA 


* ( 14 ) R1A 




3-STATE 

ENABLE 


Schematic Diagram 









CD40108BMS 


Schematic Diagram (Continued) 



FIGURES. (Continued) 



FIGURE 10. TIMING DIAGRAM 



FIGURE 11. POWER-DISSIPATION TEST CIRCUIT AND WAVEFORMS 
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CD40108BMS 



HGURE 12. OUTPUT-ENABLE-DELAY-TIMES TEST CIRCUIT AND WAVEFORMS 


Chip Dimensions and Pad Layout 



Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10-3 inch). 

METALLIZATION: Thickness; 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA - 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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S CD40109BMS 


December 1992 


CMOS Quad Low-to-High Voltage Level Shifter 


Features 

• High Voltage Type (20V Rating) 

• Independence of Power Supply Sequence Considerations 

- VCC can Exceed VDD 

- Input Signals can Exceed Both VCC and VDD 

• Up and Down Level Shifting Capability 

• Three-State Outputs with Separate Enable Controls 

• 100% Tested for Quiescent Current at 20V 

• SV, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; 10OnA at 18V and +25^0 

• Noise Margin (Over Full Package/Temperature Range) 
. IV at VCC = 5V. VDD = 10V 

- 2V at VCC = 10V, VDD = 15V 

• Standardized Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B’ Series CMOS Devices” 

Applications 

• High or Low Level Shifting with Three-State Outputs 
for Unidirectional or Bidirectional Bussing 

• Isolation of Logic Subsystems Using Separate Power 
Supplies from Supply Sequencing, Supply Loss and 
Supply Regulation Considerations 


Description 

CD40109BMS contains four low-to-high voltage level shifting 
circuits. Each circuit wilt shift a low voltage digital logic input 
signal (A, B, C, D) with logical 1 = VCC and logical 0 = VSS 
to a higher voltage output signal (E, F, G, H) with logical 
1 = VDD and logical 0 = VSS. 

The CD40109BMS, unlike other low-to-high level shifting 
circuits, does not require the presence of the high voltage 
supply (VDD) before the application of either the low voltage 
supply (VCC) or the Input signals. There are no restrictions 
on the sequence of application of VDD, VCC, or the Input 
signals. In addition, with one exception there are no 
restrictions on the relative magnitudes of the supply voltages 
or input signals within the device maximum ratings, provided 
that the Input signal swings between VSS and at least 
0.7VCC; VCC may exceed VDD, and input signals may 
exceed VCC and VDD. When operated in the mode 
VCC > VDD, the CD40109BMS will operate as a high-to-low 
level shifter. 

The CD40109BMS also features Individual three-state out¬ 
put capability. A low level on any of the separately enabled 
three-state output controls produces a high impedance state 
in the corresponding output. 

The CD40109BMS is supplied in these 16-iead outline 


Braze Seal DIP 
Frit Seal DIP 
Ceramic Fiatpack 


Pinout 


CD40109BMS 
TOP VIEW 


ENABLE A 


ENABLE B 



m ENABLE D 


^ ENABLE C 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ < on ^ 


File Number 3196 







Specifications CD40109BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100®C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


SYMBOL 





Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 





CONOmONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 18V 


VDD = 20 


VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10^lA 


VSS = 0V, IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V. VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 10V, VOH > 9V. VOL < IV 
VCC = 5V 


VDD = 10V, VOH > 9V, VOL < IV 
VCC = 5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V, VCC = 10V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V, VCC = 10V 


VIN = VDD or GND VDD = 20V 
VOUT = 0V 


Tri-State Output 
Leakage 



VIN = VDD or GND 
VOUT=VDD 


GROUP A 
SUBGROUPS 


VDD = 18V 


VDD = 20V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25®C, +125°C, -55°C 


+25°C 


+25°C 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +I 250 C, -55°C 


+25°C, +125®C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125®C, -55°C 



1 LIMITS 1 

lEHICZZSI 

- 

WEM 

- 

IQTS 

- 

IBI 

IDSI 

HI 

1 -1000 

Hll 

iBEa 

HH 

- 


- 


- 

T»!W 

- 


IIEES 

BH 


BH 

IBEI 

ehm 

IKS 

BHI 

- 


- 

■HI 

- 

■a 

- 

Bcjyi 


IKBI 

mM\ 

VOH> 

VDD/2 

VOL< 

VDD/2 

- 

1.5 

3.5 

- 

- 

3 

7 

- 

IKEI 

bb 

\mm 

■■ 

lEEl 

IBI 

- 

KB 

- 

mm 

- 

KB 


NOTES: 1. Ail voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to Inputs. 


is 0.050V max. 
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Specifications CD40109BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUPA 
SUBGROUPS 

TEMPERATURE 

1 UMITS 1 

UNITS 


MAX 

Propagation Delay 

Data In to Out 

Shift Mode L-H 

TPHL1 

VDD = 10V, VIN = VCC or GND 
VCC = 5V (Notes 1,2) 

9 

+25®C 


600 

ns 

10,11 

+125®C, -55®C 


810 

ns 

Propagation Delay 

Data In to Out 

Shift Mode L-H 

TPLH1 

VDD = 10V, VIN = VCC or GND 
VCC = 5V (Notes 1,2) 

9 

+25®C 


260 

ns 

10,11 

+125PC, -55®C 


351 

ns 

Propagation Delay 

Data in to Out 

Shift Mode H-L 

TPHL2 

VDD = 5V, VIN = VCC or GND 
VCC = 10V (Notes 1,2) 

9 

+25°C 


500 

ns 

10,11 

+125°C, -55®C 


675 

ns 

Propagation Delay 

Data In to Out 

Shift Mode H-L 

TPLH2 

VDD = 5V, VIN = VCC or GND 
VCC = 10 V (Notes 1,2) 

9 

-h25°C 


460 

ns 

10,11 

+125°C, -55°C 


621 

ns 

Transition Time 

Shift Mode L-H 

TTHL1 

TTLH1 

VDD = 10V, VIN = VDD or GND 
VCC = 5V (Notes 1,2) 

9 

+25°C 


100 

ns 

10,11 

+125®C, -55°C 


135 

ns 

Transition Time 

Shift Mode H-L 

TTHL2 

TTLH2 

VDD = 5V, VIN = VDD or GND 
VCC = 10V (Notes 1,2) 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 

Propagation Delay 

3-State Shift Mode L-H 

TPHZ1 

VDD = 10V, VIN = VCC or GND 
VCC = 5V (Notes 2,3) 

9 

+25°C 


120 

ns 

10,11 

+125°C, -55°C 


162 

ns 

Propagation Delay 

3-State Shift Mode H-L 

TPHZ2 

VDD = 5V, VIN = VCC or GND 
VCC = 10V (Notes 2,3) 

9 

+25°C 


400 

ns 

10,11 

+125'’C, -55°C 


540 

ns 

Propagation Delay 

3-State Shift Mode L-H 

TPL21 

VDD = 10V, VIN = VCC or GND 
VCC = 5V (Notes 2,3) 

9 

+25°C 


740 

ns 

10,11 

+125®C, -55°C 


999 

ns 

Propagation Delay 

3-State Shift Mode H-L 

TPLZ2 

VDD = 5V, VIN = VCC or GND 
VCC = 10V (Notes 2,3) 

9 

+25°C 


500 

ns 

10,11 

+125<*C,-55°C 


675 

ns 

Propagation Delay 

3-State Shift Mode L-H 

TPZH1 

VDD = 10V, VIN = VCC or GND 
VCC = 5V (Notes 2, 3) 

9 

+25°C 


640 

ns 

10,11 

+125°C, -55°C 


864 

ns 

Propagation Delay 

3-State Shift Mode H-L 

TPZH2 

VDD = 5V, VIN VCC or GND 
VCC = 10V (Notes 2,3) 

9 

+25®C 


600 

ns 

10,11 

+125°C, -55°C 


810 

ns 

Propagation Delay 

3-State Shift Mode L-H 

TPZL1 

VDD = 10V, VIN = VCC or GND 
VCC = 5V (Notes 2, 3) 

9 

+25°C 


200 

ns 

10,11 

+125°C.-55°C 

- 

270 

ns 

Propagation Delay 

3-State Shift Mode H-L 

TPZL2 

VDD = 5V, VIN = VCC or GND 
VCC = 10V (Notes 2,3) 

9 

+25°C 


400 

ns 

10,11 

+125°C,-55°C 


540 

ns 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125®C limits guaranteed, 100% testing being implemented. 

3. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C,+25°C 

- 

1 

pA 





+125°C 

- 

30 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

2 

pA 





+125®C 

- 

60 




VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

2 

pA 





+125®C 

- 


pA 










































































































































































































PARAMETER 

SYMBOL 

Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

iOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

ViH 

Propagation Delay 

Data In to Data Out 

Shift ModeL-H 

TPHL1 

Propagation Delay 

Data In to Out 

Shift ModeL-H 

TPLH1 

Propagation Deiay 

Data in to Out 

Shift Mode H-L 

TPHL2 

Propagation Delay 

Data In to Out 

Shift Mode H-L 

TPLH2 

Transition Time 

Shift ModeL-H 

TTHL1 

TTLH1 

Transition Time 

Shift Mode H-L 

TTHL2 

TTLH2 

Propagation Delay 

3-State Shift Mode L-H 

TPHZ1 

Propagation Delay 

3-State Shift Mode H-L 

TPHZ2 


Specifications CD40109BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


VOL VDD = 5V, No Load 


VOL VDD = 10V. No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 


VCC = 5V 


TPHL1 VDD = 15V. VCC = 5V 
VDD = 15V, VCC = 10V 


VDD = 15V, VCC = 5V 


VDD = 15V, VCC = 10V 


TPHL2 VDD = 5V. VCC = 15V 
VDD = 10V, VCC = 15V 


TPLH2 VDD = 5V, VCC = 15V 
VDD = 10V, VCC = 15V 


VDD = 15V, VCC = 5V 


VDD = 15V, VCC = 10V 


VDD = 5V, VCC = 15V 


VDD = 10V, VCC = 15V 


VDD = 15V, VCC = 5V 


VDD = 15V, VCC = 10V 


VDD = 5V, VCC = 5V 


VDD = 10V, VCC = 15V 



ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 
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Specifications CD40109BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

Propagation Delay 

TPLZ1 

VDD = 15V, VCC = 5V 

1.2,4 

+25°C 

3-State Shift Mode L-H 


VDD = 15V, VCC = 10V 

1.2,4 

+25°C 

Propagation Delay 

TPLZ2 

VDD = 5V, VCC = 15V 

1.2,4 

+25°C 

3-State Shift Mode H-L 


VDD = 10V, VCC = 15V 

1.2,4 

+25°C 

Propagation Delay 

TPZH1 

VDD = 15V, VCC = 5V 

1,2,4 

+25°C 

3-State Shift Mode L-H 


VDD = 15V, VCC = 10V 

1.2,4 

+25°C 

Propagation Delay 

TPZH2 

VDD = 5V, VCC = 15V 

1,2,4 

-t-25°C 

3-State Shift Mode H-L 


VDD = 10V, VCC = 15V 

1.2,4 

+25°C 

Propagation Delay 

TPZL1 

VDD = 15V, VCC = 5V 

1,2,4 

-t-25°C 

3-State Shift Mode L-H 


VDD = 15V, VCC = 10V 

1.2,4 

+25°C 

Propagation Delay 

TPZL2 

VDD = 5V, VCC = 15V 

1,2,4 

+25°C 

3-State Shift Mode H-L 


VDD = 10V, VCC = 15V 

1,2,4 

+25°C 



UNITS 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 



1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 
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Specifications CD40109BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 


TABLE 6. APPUCABLE SUBGROUPS 


MIL-STD-883 

METHOD 


100% 5004 


100%5004 


100%5004 


100%5004 


100% 5004 


100%5004 


100% 5004 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 


1.7,9 


1,7,9 


1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A, 8B, 10,11 


1,2, 3,7, 8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas 


1,7,9 


1,2,3,8A, 8B,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5. IOH5A 



Subgroups 1,2,3,9,10,11 


Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


9V±-0.5V 


1-3,4,7,9,10, 
14,15 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Bum-In 1 (Note 1) 

4,5,11-13 

2,3, 6-10,14,15 

1,16 

Static Bum-In 2 (Note 1) 

4, 5,11-13 

8 

16 

Dynamic Bum-In (Note 4) 

12 

8 

16 

Irradiation (Note 2) 

4,5,11-13 

8 

1-3,6,7,9,10, 
14-16 


OSCILLATOR 


NOTES: 

1. Each pin except Pin 1, VDD and GND will have a series resistor of 10K ± 5%, VDD =: 18V ± 0.5V 

2. Each pin except Pin 1, VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 

3. Pin voltage is VDD/2 

4. Each pin except Pin 1, VDD and GND will have a series resistor of 4.75K ±5%, VDD = 18V ±0.5V. 


Logic Diagram 

VCC I 
3(6,10,14) 


ENABLE AO— 
2(7,9,15) 


LEVEL 

SHIFTER 



-- 

pC 






LEVEL 

SHIFTER 


— 






TRUTH TABLE 

INPUTS r 



VCC»1 
VDD s 16 
VSS-8 

' ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 


A, B,C,D 
0 
1 

X 


ENABLE 
A, B, C,D 


E, F, G, H 
0 
1 

z 


Logic 0 = Low(VSS) 

X = Don’t care 
Z = High impedance 

Logic 1 = VCC at Inputs and VDD at Outputs 


—•—o vss 

FIGURE 1. 1 OF 4 UNITS 
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CD40109BMS 


Typical Performance Characteristics 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 

DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


-1S -10 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



FIGURE 6. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 



DRAIN-1XVSOURCE VOLTAGE (VDS) (V) 


FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

-15 -10 -6 0 

I ' ' I ■*■■■■■ . 'I' ' I ' ^ 0 


AMBIENT T 

GATE 

EMPERATU 

-TO-SOURC 

«(Ta)-^2 

E VOLTAGE 

;®c 

VGS)>-6V 




-10V 


/ 


-15V 


y 








FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 



FIGURE 7. TYPICAL HIGH-TO-LOW PROPAGATION DELAY 
TIME AS A FUNCTION OF LOAD CAPACITANCE 
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HIGH (SOURCE) CURRENT (lOH) (mA) 





CD40109BMS 


Typical Performance Characteristics (continued) 


1^150 
2 — 

S3 125 

Ss 100 

Op 

- 



0 10 20 30 40 50 60 70 80 90 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 8. TYPICAL LOW-TO-HIGH PROPAGATION DELAY 
TIME AS A FUNCTION OF LOAD CAPACITANCE 


AMBIENT TEMPERATURE (T>0 « +25°C 

I I I 

I /-VCC_ 

VIN W/ 

wee__>^ *vswrrcH 


I I VOUT 
O 6h vss- 


ENABLE sVCC 




! = 15V 



I_ 



Ir 21- cw ' * VSWITCH « INPUT VOLTAGE AT' 

^ WHICH OUTPUT LEVEL IS 50% 

VDD-VSS 


2.5 5 7.5 10 12.5 15 17.5 20 

SUPPLY VOLTAGE (VDD) (V) 

FIGURE 9. TYPICAL INPUT SWITCHING AS A FUNCTION OF 
HIGH LEVEL SUPPLY VOLTAGE 


AMBIENT TEMPERATURE (T/O » 425*^0 


RECOMMENDED 

OPERATING 

BOUNDARY 


ii™ 


i I 

Tl 


0 5 10 15 20 25 

SUPPLY VOLTAGE (VCC) (V) 

FIGURE 10. HIGH LEVEL SUPPLY VOLTAGE vs LOW LEVEL 
SUPPLY VOLTAGE 


? 2 [ AMBIENT TEMPERATURE (T^ f +»®C 

4 




ViWzmm 


■■I 

III 

kl'^^JIIIIBIII 




iiilll«l1liiiiiaiiil 


mw'4K<6mi 


^aiiial 



2 4 68 2 4 68 .2 4 68 .2 4 68 .2 4 68 _ 

1 10 10* 10® 10^ 10® 
INPUT FREQUENCY (fi) (kHz) 

FIGURE 11. TYPICAL DYNAMIC POWER DISSIPATION AS A 
FUNCTION OF INPUT FREQUENCY 


Test Circuit and Waveform 



PULSE 

GENERATOR 


TEST VOLTAGE 
CHAR AT A I ATB 


tPHZ VCC VSS 


tPLZ VSS VDD 


tPZL VSS VDD 


tPZH VCC VSS 



FIGURE 12. OUTPUT ENABLE DELAY TIMES TEST CIRCUIT AND WAVEFORMS 
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CD40109BMS 


Chip Dimensions and Pad Layout 



Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLIZATION: Thickness: 1 1 kA -14kA, AL. 
PASSIVATION: 10.4kA - 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD40147BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• Encodes 10 IJneto4 Line BCD 

• Active Low Inputs and Outputs 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and •l•25*’C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD = 15V 

• Standardized Symmetrical Output Characteristics 

• Meets Ail Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
3* Series CMOS Devices" 

Applications 

• Keyboard Encoding 

• 10 Line to BCD Encoding 

• Range Selection 

Description 

CD40147BMS CMOS encoder features priority encoding of 
the inputs to ensure that only the highest order data line is 
encoded. Ten data input lines (0-9) are encoded to four line (8. 
4.2,1) BCD. The highest priority line is line 9. All four output 
lines are logic 1 (VSS) when all input lines are logic 0. All 
inputs and outputs are buffered, and each output can drive 
one TTL low power Schottky load. The CD40147BMS is func¬ 
tionally similar to the TTL 54/74147 if pin 15 is tied low. 

The CD40147BMS is supplied In these 16-lead outline 

packages: 

Braze Seal DIP H4T 

Frit Seal DIP HIE 

Ceramic Flatpack H6W 


10 Line to 4 Line BCD Priority Encoder 


Pinout 

CD40147BMS 
TOP VIEW 


4E 

— vr— 

^ VDD 

sE 


ii|o 

6 [3 


hId 

7[I 


ills 

«[I 


^2 

c [e 


131 

bE 



vss [? 


3 * 

Functional Diagram 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ._ . 
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Specifications CD40147BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, Ail Inputs .-0.5V to VDD +0.5V 

DC Input Current, Any One Input. ... .±10mA 

Operating Temperature Range.-55°C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soidering).-1-265^0 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance. 


Ceramic DIP and FRIT Package. 80®C/W 20®C/W 

Ratpack Package. 70®C/W 20®C/W 

Maximum Package Power Dissipation (PD) at-1-125^C 

For Ta = -55°C to -►100®C (Package Type D, F, K)... 500mW 

For = -h100°C to ■h125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For T^ = Full Package Temperature Range (All Package Types) 
Junction Temperature.■f175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


SYMBOL 


IDD 



CONOmONS (NOTE 1) 


VDD = 20V, ViN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


ViN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) I IOH5A |VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V,VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


VOL15 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) IOH15 |VDD= 15V, VOUT = 13.5V 


N Threshold Voltage VNTH 


P Threshold Voltage VPTH 


Functional F 


VDD=10V,ISS = -10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 



TEMPERATURE 


■i-25°C 


-»-125°C 


-55®C 


■k25®C 




-55°C 


■f25°C 


■f125°C 


■55°C 


■f25°C,-f125°C,-55°C 


■h25°C,-1-12500,-55°C 14.95 


■1-25OC 


MAX UNITS 


VOH> VOL< 
VDD/2 VDD/2 




VDD = 18V, VIN = VDD or GND 

8A 

-►125°C 

VDD = 3V, VIN = VDD or GND 

8B 

-55°C 

input Voltage Low 
(Note 2) 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1.2.3 

■f-25°C, -^125°C, -55°C 

Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +^25°C, -55°C 

input Voltage Low 
(Note 2) 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

-f-25°C, -h125°C, -55°C 

Input Voltage High 
(Note 2) 

VIH 

VDD = 15 V, VOH > 13.5 V, 

VOL < 1.5V 

1,2,3 

+25°C, -^125°C, -55°C 


NOTES: 1. All voltages referenced to device GND, 100®/o testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 

















































































































































































Specifications CD40147BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A 7 

SYMBOL CONDITIONS (NOTE 1.2) SUBGROUPS TEMPERATURE MIN | MAX UNITS 


9 +25°C 


10,11 +125°C,-55°C 


9 +25°C 


10,11 +125°C,-55°C 


PARAMETER 


Propagation Delay 
In Phase Output 


Transition Time 


NOTES: 

1. CL = 50pF, RL = 200K. Input TR, TF < 20ns. 

2. -56°C and +125°C limits guaranteed, 100% testing being implemented. 


TPHL1 VDD = 5V, VIN = VDD or GND 
TPLH1 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


PARAMETER 


Supply Current 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


UMITS 

CONDITIONS NOTES TEMPERATURE MIN I MAX 


1,2 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 


IDD VDD = 5V, VIN = VDD or GND 

VDD = 10V, VIN = VDD or GND 1,2 

VDD = 15V, VIN = VDD or GND 1,2 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT = 13.5V 


VIL VDD = 10V,VOH>9V,VOL<1V 1,2 


- 550 c, +25°C 


+125°C 


-55°C, +25°C 


+125°C 


-55°C, +25'’C 


+125°C 
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Specifications CD40147BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C. +125°C, 
-55°C 

+7 

- 

m 

Propagation Delay 
in Phase Output 

TPHL 

TPLH 

VDD = 10V 

1,2,3 

+25°C 

- 

400 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

300 

ns 

Propagation Delay 

Out of Phase Output 

TPHL 

TPLH 

VDD = 5V 

1,2,3 

+25°C 

- 

850 

ns 

VDD = 10V 

1,2,3 

+25°C 


350 

ns 

VDD = 15V 

1,2,3 

+25°C 


250 

ns 

Transition Time 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25®C 


IIIIQQIII 

pF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF. RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 


pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS=:-10|iA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

- 

±1 

■ 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2,3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

±0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Initial Test (Pre Burn-In) 

100% 5004 

1.7,9 

IDD, IOL5, IOH5A 










































































































































Specifications CD40147BMS 


TABLE 6. APPUCABLE SUBGROUPS (Continued) 


CONFORMANCE GROUP 

MIL-STD-883 

METHOD 

GROUP A SUBGROUPS 

READ AND RECORD 

Interim Test 1 (Post Burn-In) 

100% 5004 

1,7,9 

IDD, IOL5, IOH5A 

Interim Test 2 (Post Burn-In) 

100%5004 

1.7,9 

IDD, IOL5, IOH5A 

PDA (Notel) 

100%5004 

1,7, 9, Deltas 


Interim Test 3 (Post Burn-In) 

100%5004 

1,7,9 

IDD, IOL5, IOH5A 

PDA (Notel) 

100%5004 

1,7, 9, Deltas 


Final Test 

100%5004 

2, 3,8A, 8B, 10,11 


Group A 

Sample 5005 

1,2,3,7, 8A, 8B, 9,10,11 


Group B 

Subgroup B-5 

Sample 5005 

1,2,3,7,8A, 8B, 9,10,11, Deltas 

Subgroups 1,2, 3, 9,10, 11 

Subgroup B-6 

Sample 5005 

1.7,9 


Group D 

Sample 5005 

1,2,3, 8A, 8B,9 

Subgroups 1,23 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

TEST 

READ AND RECORD 

PRE-IRRAD 

POST-IRRAD 

PRE-IRRAD 

POST-IRRAD 

Group E Subgroup 2 

5005 

1.7,9 

Table 4 

1.9 

Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

9V±-0.5V 

OSCILLATOR 

50kHz 

25kHz 

Static Burn-In 1 
Note 1 

6,7, 9, 14 

1-5, 8, 10-13,15 

16 




Static Burn-In 2 
Note 1 

6 ,7, 9, 14 

8 

1-5,10-13,15,16 




Dynamic Bum- 
In Note 1 

- 

8 

16 

6 ,7, 9,14 

1,3,11,13 

2, 4, 5,10,12,15 

Irradiation 

Note 2 

6 ,7, 9,14 

8 

1-5,10-13,15,16 





NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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CD40147BMS 


Typical Performance Characteristics 



0 5 10 15 0 5 10 15 

DRAII4.TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT FIGURE 3. MINIMUM OUTPUT LOW (SINK) CURRENT 

CHARACTERISTICS CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 















CD40147BMS 



Chip Dimensions and Pad Layout 



Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALLIZATION: Thickness: 11l<A-14kA, AL. 
PASSIVATION: 10.4kA-15.6kA. Silane 
BONO PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 



































SEMICONDUCTOR 


December 1992 


CD40160BMS, CD40161BMS 
CD40162BMS, CD40163BMS 

CMOS Synchronous 
Programmable 4-Bit Counters 


Features 

• High-Voltage Types (20V Rating) 

• CD40160BMS Decade with Asynchronous Clear 

• CD40161BMS Binary with Asynchronous Clear 

• CD40162BMS Decade with Synchronous Clear 

• CD40163BMS Binary with Synchronous Clear 

• Internal Look-Ahead for Fast Counting 

• Carry Output for Cascading 

• Synchronously Programmable 

• Clear Asynchronous Input (CD40160BMS, CD40161BMS) 

• Clear Synchronous Input (CD40162BMS, CD40163BMS) 

• Synchronous Load Control Input 

• Low Power TTL Compatibility 

• Standardized Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full Package 
Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Over Full Package Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDDx15V 

• 5V, 10V and 15V Parametric Ratings 

• Meets All Requirements of JEDEC Tentative Standard No. 13B, 
‘"Standard Specifications for Description of ‘B’ Series CMOS 
Devices” 

Applications 

• Programmable Binary and Decade Counting 

• Counter Control/Timers 

• Frequency Dividing 


Description 

CD40160BMS. CD40161BMS, CD40162BMS and 

CD40163BMS are 4-bit synchronous programmable 
counters. The CLEAR function of the CD40162B MS and 
CD40163BMS is synchronous and a low level at the CLEAR 
input sets all four outputs low on the next positive CLOCK 
edge. The CLEAR function of the CD40160B MS and 
CD40161BMS is asychronous and a low level at the CLEAR 
input set s all fo ur outputs low regardless of the state of the 
CLOCK, LOAD, or ENABLE inputs. A low level at the LOAD 
input disables the counter and causes the output to agree 
with the setup data after the next CLOCK pulse regardless of 
the conditions of the ENABLE inputs. 

The carry look-ahead circuitry provides for cascading counters 
for n-bit synchronous applications without additional gating. 
Instrumental in accomplishing this function are two count-enable 
Inputs and a carry output (COUT). Counting is enabled when 
both PE and TE inputs are high. The TE input Is fed fonward to 
enable COUT. This enabled output produces a positive output 
pulses with a duration approximately equal to the positive portion 
of the 01 output This positive overflow carry pulse can be used 
to enable successive cascaded stages. Logic transitions at the 
PE or TE inputs may occur when the clock is either high or low. 

The CD40160BMS through CD40163BMS types are functionally 
equivalent to ar»d pin-compatible with the TTL counter series 
74LS160 through 74LS163 respectively. 

The CD40160BMS, CD40161BMS, CD40162BMS and 
CD40163BMS are supplied in these 16 lead outline packages: 

CD40160 CD40161 CD40162 CD40163 
Braze Seal DIP H4W H4X H4X H4W 

Frit Seal DIP H1F H1F MIL H1F 

Ceramic Flatpack H6P H6W H6P H6W 


Pinout 

CD40160BMS. CD40161BMS, CD40162BMS, CD40163BMS 
TOP VIEW 


Functional Diagram 


CLEAR Li 
CLOCK [I 
PI [T 
P2 [T 
P3 [? 
P4 U 

PE [7 

VSS [? 


leJVDO 

iU CARRY OUT 

iilQi 

iilQz 

i2|Q3 
ii]Q4 
53 TE 

HEo^ 


VDD-16 
VSS-8 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r n ot h 
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Specifications CD40160BMS, CD40161BMS, CD40162BMS, CP40163BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD •(0.5V 


Ceramic DIP and FRIT Package. 80®C/W 20°C/W 

Flatpack Package. 70®CAV 20°C/W 


DC Input Current, Any One Input...±10mA Maximum Package Power Dissipation (PD) at -l•125°C 


Operating Temperature Range..._ ......... -55®C to •(•125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).. -65°C to •f150®C 


For Ta = -55®C to -i-IOO^C (Package Type D, F, K).500mW 

For Ta = -i-l 00®C to +^25°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).-l•265°C Device Dissipation per Output Transistor.lOOmW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature....... +175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



input Leakage Current 


Input Leakage Current 


CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD =: 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD =:5V,VOUT= 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


N Threshold Voltage 


P Threshold Voltage 




Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


OutputCurrent (Source) iOH5A I VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


OutputCurrent (Source) iOHIO VDD = 10V, VOUT = 9.5V 


OutputCurrent (Source) IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -lOpA 


VPTH I VSS = OV, IDD = 10pA 


VDD = 2.8V, VIN = VDD oriGND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 







































































































































































Specifications CDWieOBMS, CD40161BMS, CD40162BMS, CD40163Bi\/iS 


r 

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MIN 

MAX 

Propagation Delay 

Clock to Q 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

400 

ns 

10,11 

+125®C, -55®C 

- 

540 

ns 

Propagation Delay 

Clock to COut 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

- 

450 

ns 

10,11 

+125°C, -55°C 

- 

608 

ns 

Propagation Delay 

TE to COut 

TPHL3 

TPLH3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


250 

ns 

10, 11 

+125°C, -55°C 


338 

ns 

Propagation Delay 
CD40160BMS, 
CD40161BMS Clear to Q 

TPHL4 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


500 

ns 

10,11 

+125°C, -55°C 


675 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

2 

- 

MHz 

10,11 

+125°C, -55°C 

1.48 

- 

MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being Implemented. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 


MIN 

MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


5 

pA 

+125®C 


150 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 

+125°C 


300 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 

+125°C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1.2 

+25°C, +125°C, 
-55°C 

9.95 


V 

Output Current (Sink) 

IOL5 

VDD = 5V,VOUT = 0.4V 

1.2 

+125°C 

0.36 


mA 

-55°C 

0.64 


mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125®C 

0.9 


mA 

-55°C 

1.6 


mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1.2 

+125°C 

mm 


mA 

-55°C 

4.2 


mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1.2 

+125°C 

- 

-0.36 

mA 

-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 

- 

-1.15 

mA 

-55°C 

- 

-2.0 

mA 
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Specifications CD40160BMSrCD40161BMS, CD40162BMS, CD40163BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


CONDITIONS 


PARAMETER 

SYMBOL 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 

Input Voltage High 

VIH 

Propagation Delay 

Clock to Q 

TPHL1 

TPLH1 

Propagation Delay 

Clock to C Out 

TPHL2 

TPLH2 

Propagation Delay 

TE to C Out 

TPHL3 

TPLH3 

Propagation Delay 
CD40160BMS, 
CD40161BMS Clear to Q 

TPHL4 

Transition Time 

TTHL 

TTLH 

Maximum Clock Input 
Frequency 

FCL 

Maximum Clock Rise or 
Fall Time 

TRCL 

TFCL 

Minimum Data Hold Time 
Clock Operation 

TH 

Minimum Clock Pulse 
Width 

Clock Operation 

TW 

Minimum Setup Time 

Data to Clock 

TS 

Minimum Setup Time 

Load to Clock 

TS 

Minimum Setup Time PE 
to TE to Clock 

TS 


TW 


Minim um Setup Time 
Clear to Clock 
(CD40162BMS, 
CD40163BMS) 


VIL VDD=:10V,VOH>9V,VOL<1V 


VIH VDD = 10V, VOH > 9V. VOL < IV 



VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD * 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 


VDD = 5V 


VDD = 10V 


VDD = 15V 



1,2,3 


1.2,3 


1.2,3 


1,2,3 


1,2,3,4 


1,2, 3,4 


1,2,3,4 


1,2,3 


1,2,3 


1,2,3 


1,2,3 


1,2,3 


1.2,3 


1,2,3 


1.2,3 


1,2,3 


1,2,3 


1,2,3 


1,2,3 


1.2,3 


1,2,3 


1,2,3 


1,2,3 


1,2,3 


1.2,3 


1,2,3 


1,2,3 


1,2,3 
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Specifications CD40160BMS, CD40161BMS, CD40162BMS, CD40163BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


Minim um Hold Time 
Clear to Clock 
(CD40162BMS. 
CD40163BMS) 



SYMBOL 

CONDITIONS 

NOTES 

TH 

VDD = 5V 

1,2,3 


VDD = 10V 

1,2,3 


VDD = 15V 

1.2,3 

TREM 

VDD = 5V 

1,2,3 


VDD = 10V 

1,2,3 


VDD = 15V 

1.2,3 


UMITS 


MAX 


TEMPERATURE MIN 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. If more than one unit is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 


0 

ns 

0 

ns 

0 

ns 

200 

ns 

100 

ns 

70 

ns 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10^lA 

P Threshold Voltage 

VTP 

VSS = 0V,IDD = 10pA 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD=10pA 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25®C 



PARAMETER 


DELTA LIMIT 


Supply Current - MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


MIL-STD-883 

METHOD 


100% 5004 


100%5004 


100% 5004 


GROUP A SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 
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Specifications CD40160BMS, CD40161BMS, CD40162BMS, CD40163BMS 


CONFORMANCE GROUP 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 



Subgroup B-5 


Subgroup B-6 


Group D 


TABLE 6. APPLICABLE SUBGROUPS (Continued) 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B, 10,11 


1,2,3,7,8A,8B,9,10,11 


1,2,3,7,8A, 8B, 9,10.11, Deltas 


Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


1,2,3,8A, 8B,9 


READ AND RECORD 



Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



1. Each pin except VDD and GND will have a series resistor of 10K± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD= 10V ± 0.5V 
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^86 


CD40162BMS 

__ SYNCHRONOUS 

LOAD* . CLEAR 


Ed pi 


CD PI JQ2 

LD PI 

03 

LD PI 

T 

L 

T T L 

T 

T L 

T 

QL- 

CLR 


^ -“r 


03 r 



•inputs protected by 

CMOS PROTECTION NETWORK 



(1^ 01 113) 02 M 03 ^ 04 VIS) COUT 


FIGURE 1. LOGIC DIAGRAM FOR CD40160BMS AND CD40162BMS BCD DECADE COUNTERS 
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CD40160BMS, CD40161BMS, CD40162BMS, CD40163BMS 


Logic Diagrams (continued) 


CD40161BMS AND CD40163BMS BINARY COUNTERS 


CD40161BMS 

ASYNCHRONOUS 

CLEAR 



LD PI 

Q1 LD PI 


LD PI 

|Q3 LD PI 

T 


L 

T 


I-T 

QU_ 

CLR 

— r - 

5T ^ 

-^r 


- 



•inputs protected by 

CMOS PROTECTION NETWORK 



C11J 04 [AS) COUT 


FIGURE 2. LOGIC DIAGRAM FOR CD40161BMS AND CD40163BMS BINARY COUNTERS 


TRUTH TABLE 


1 =: High Level 
0 = Low Level 


_ OPERATION _ 

Preset 

NC_ 

NC_ 

Count 

Reset (CD40160BMS, CD40161BMS) 
Reset (CD40162BMS, CD40163BMS) 
NC (CD40162BMS, CD40163BMS) 


X = Don’t Care 
NC = No Change 
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CD40160BMS, CD40161BMS, CD40162BMS, CD40163BMS 


Typical Performance Characteristics 



0 5 10 15 0 5 10 15 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT FIGURE 4. MIMIMUM OUTPUT LOW (SINK) CURRENT 

CHARACTERISTICS CHARACTERISTICS 

DRAIN-TO^OURCE VOLTAGE (VDS) (V) DRAIN-TO^OURCE VOLTAGE (VDS) (V) 



FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 

CHARACTERISTICS CHARACTERISTICS 


^ I I I I 

1 I AMBIENT TEMPERATURE (Ta) « 425°C 



0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL PROPAGATION DELAY TIME AS A FUNC¬ 
TION OF LOAD CAPACITANCE (CLOCK TO Q) 



LOAD CAPACITANCE (CL) (pF) 


FIGURE 8. TYPICAL TRANSISTION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 
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CD40160BMS, CD40161BMS. CD40162BMS, CD40163BMS 


Typical Performance Characteristics (continued) 

J I AM^NT TEMPERATURE (T/O 
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2 4 68 2 4 fS 2 4 6t 2 4 «• 2 4 68 

1 10 10 * 10 ® 10 ^ 

CLOCK FREQUENCY (fCL) (kHz) 

FIGURE 9. TYPICAL POWER DISSIPATION AS A FUNCTION OF CLOCK FREQUENCY 


CLEAR (CD40160BMS) 
CL^AR (CD40162BMS) 


DATA INPUTS 


CLOCK (CD40160BMS) 
CLOCK (CD40162BMS) 


ASYNCHRONOUS 


SYNCHRONOUS 


CLEAR PRESET 

FIGURE 10. TIMING DIAGRAM FOR CD40160BMS, CD40162BMS 
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CD40160BMS, CD40161BMS, CD40162BMS, CD40163BMS 



Chip Dimensions and Pad Layout 


0 10 20 30 40 50 60. 70 80 90 too 109 



Dimensions and pad layout for CD40160BMSH. 
Dimensions and pad layout for CD40161BMS, 
CD40162BMSH, and CD40163BMSH are identical. 


Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 


METALLIZATION: Thickness: 11 kA -14kA, AL. 
PASSIVATION: 10.4kA -15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 Inches 
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SEMICONDUCTOR 


CD40174BMS 


December 1992 


Features 

• High Voltage Type (20V Rating) 

• 5V, 10V and 15V Parametric Ratings 

• Standardized, Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of I 4 A at 18V Over Full Pack¬ 
age Temperature Range, 10OnA at 18V and +25^0 

• Noise Margin (Over full Package Temperature Range): 

- IVatVDDsSV 

- 2VatVDD = 10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13A, “Standard Specifications for Description of 

Series CMOS Devices” 

Applications 

• Shift Registers 

• Buffer/Storage Registers 

• Pattern Generators 

Description 

CD40174BMS consists of six identical ‘D’^Type f lip-flops 
having independent DATA inputs. The CLOCK and CLEAR 
inputs are common to aii six units. Data is transferred to the 
Q outputs on the positive going transition of the clock pulse. 
All six fl ip-flops are simultaneously reset by a low level on the 
CLEAR input. 

The CD40174BMS is supplied in these 16 lead outline pack¬ 
ages: 

Braze Seal DIP H4T 
Frit Seal DIP HIE 
Ceramic Fiatpack H6W 


CMOS Hex ‘D’-Type Flip-Flop 


Pinout 

CD40174BM< 
TOP VIEW 

> 

CLEAR [T 


iilvDD 


Q1 [2 


?i|Q6 

D1 [I 


i4|D6 

D2 |T 


^D5 

02(7 


iilQs 

D3 U 


D4 

Q3 [7 


i^Q4 

vss U 


CLOCK 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 - 


File Number 3359 















Specifications CD40174BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance. 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80°C/W 

Flatpack Package. 70°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For TA = -55°C to +100°C (Package Type D, F, K).500mW 

For TA = +100®C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For TA = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 





CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


VOL15 VDD = 15V, No Load 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) . 


Output Current (Sink) 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) IOH15 VDD = 15V, VOUT = 13.5V 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 I VDD = 5V, VOUT = 0.4V 


IOL10 I VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


N Threshold Voltage 


P Threshold Voltage 



VNTH VDD = 10V, ISS = -lOpA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V,VOH> 4.5V, 
VOL < 0.5V 


VIL15 VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VIH15 VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 



Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. Is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD40174BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUPA 

PARAMETER SYMBOL CONDITIONS (Note 1,2) SUBGROUPS TEMPERATURE 


Propagation Delay TPHL1 VDD = 5V, VIN = VDD or GND | 9 | +25®C 

Clock to Output TPLH1 


10,11 +125°C,-55°C 


UMITS 


MAX 


Propaga tion Delay TPHL2 VDD = 6V, VIN = VDD or GND | 9 

CLEAR to Output 


Transition Time TTHL VDD = 5V, VIN = VDD or GND | 9 

TTLH 


Maximum Clock Input FCL VDD = 5V, VIN = VDD or GND 

Frequency 


+25®C 


10,11 +125°C,-55°C 


+25®C 


10,11 +125®C,-55°C 


9 +25®C 


10,11 +125°C,-55®C 



1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. >55^C and +125°C limits guaranteed, 100% testing being implemented. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

iOL5B 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 


IDD VDD = 5V, VIN = VDD or GND 1,2 

VDD = 10V, VIN = VDD or GND 1,2 

VDD = 15V, VIN = VDD or GND 1,2 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5B VDD = 5V,VOUT = 0.4V 


TEMPERATURE 


-55®C, +25°C 


+125®C 


-55°C, +25°C 


+125°C 


-55®C, +25®C 


+125®C 


LIMITS 


MAX 
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Specifications CD40174BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH15 

VDD =15V.VOUT= 13.5V 

1,2 

+125°C 

- 

MM 

mA 

-55°C 

- 

mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V,VOH>9V, 

VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH>9V, 

VOL < IV 

1.2 

+25°C, +125°C, 
-55°C 

+7 

- 

■ 

Propagation Delay 

Clock to Output 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


140 

ns 

VDD = 15V 

1.2,3 

+25®C 


100 

ns 

Propagation Deiay 

TPHL2 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

CLEAR to Output 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1.2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 10V 

1,2,3 

+25°C 

6 

- 

MHz 

VDD = 15V 

1,2,3 

+25°C 

8 

- 

MHz 

Minimum Data Setup 

Time 

TS 

VDD = 5V 

1,2,3 

+25°C 


40 

ns 

VDD = 10V 

1.2,3 

+25°C 


20 

ns 

VDD = 15V 

1,2,3 

+25°C 


10 

ns 

Minimum Data Hoid Time 

TH 

VDD = 5V 

1,2,3 

+25°C 


80 

ns 

VDD = 10V 

1,2,3 

+25°C 


40 

ns 

VDD = 15V 

1,2,3 

+25°C 


30 

ns 

Minimum Clock Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


130 

ns 

VDD = 10V 

1,2,3 

+25°C 


60 

ns 

VDD = 15V 

1,2,3 

+25®C 


40 

ns 

Maximum Clock Rise and 
Fail Time 

TRCL 

TFCL 

VDD = 5V 

1.2,3,4 

+25°C 

15 

- 

ps 

VDD = 10V 

1,2,3,4 

+25®C 

15 

- 

ps 

VDD = 15V 

1.2,3,4 

+25°C 

15 

- 

ps 

Minimum CLEAR 

Removal Time 

TREM 

VDD=:5V 

1,2,3 

+25°C 


0 

ns 

VDD = 10V 

1.2,3 

+25°C 


0 

ns 

VDD = 15V 

1,2,3 

+25®C 


0 

ns 

Minimum CLEAR Pulse 
Width 

TW 

VDD = 5V 

1,2,3 

+25°C 


100 

ns 

VDD = 10V 

1.2,3 

+25°C 


50 

ns 

VDD = 15V 

1,2,3 

+25®C 


40 

ns 

Input Capacitance 

CIN 

CLEAR 

1,2 

+25®C 


40 

PF 

All others 

1,2 

+25°C 



PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. If more than one unit is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive load. 
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Specifications CD40174BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


SYMBOL 



CONDITIONS 


IDD VDD = 20V, VIN = VDD or GND 


VNTH VDD = 10V, ISS = -10^lA 


AVTN VDD = 10V, ISS = -10pA 


VSS = 0V,IDD=10pA 


AVTP VSS = 0V,IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 



TEMPERATURE MIN 


+25°C 


LIMITS 


MAX 


Propagation Delay Time 


TPHL VDD = 5V 
TPLH 



NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


3. See Table 2 for+25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

± 0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7, 9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2, 3, 8A, 8B, 10, 11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 I 1,7,9 


Sample 5005 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



NOTE: 1.5% ParameterIc, 3% Functional; Cumulative for Static 1 and 2. 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


Subgroups 1,2,3,9,10,11 


Subgroups 1,2 3 


READ AND RECORD 


PRE-IRRAD 


1,7,9 


POST-IRRAD 


Table 4 


PRE-IRRAD 


1,9 


POST-IRRAD 


Table 4 
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Specifications CD40174BMS 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



Static Burn-In 2 2,5,7,10,12,16 

(Notel) 


Dynamic Bum-In 
(Note 1) 


Irradiation 
(Note 2) 


2,5,7.10,12,15 


1. Each pin except VDD and GND wiil have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND wiil have a series resistor of 47K ± 5%; Group E, Subgroup 2, sampie size is 4 dice/wafer, 0 faiiures, 
VDD =10V± 0.5V 


Logic Diagram 


3 ( 4 , 6 , 11 , 13 . 14 ) 


2 ( 5 , 7 , 10 , 12 , 15 ) 






* All inputs (terms 1,3,4, 6, 9,11, 13,14) 
protected by COS/MOS protection network 


1 = High Level 

2 = Low Level 


FIGURE 1. 1 OF 6 FLIP-FLOPS 
TRUTH TABLE FOR 1 OF 6 FLIP-FLOPS 



X =s Don’t Care 
NC = No Change 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 

























Waveform 


Pad Layout 


tr CL-H h«- ^ tf CL 

S;;;;ee£e^;: 



*(LH) OR (HL) OPTIONAL 



CLEAR - 50% 
0 - '\ 


FIGURE 9. DEFINITION OF SETUP, HOLD, PROPAGATION 
DELAY, AND REMOVAL TIMES 


DIMENSIONS AND PAD LAYOUT FOR CD40174BMSH 

The photographs and dimensions of each CMOS chip represent a chip when 
it is part of the wafer. When the wafer is separated into individual chips, the an¬ 
gle of cleavage may vary with respect to the chip face for different chips. The 
actual dimensions of the isolated chip, therefore, may differ slightly from the 
nominal dimensions shown. The user should consider a tolerance of -3 mils to 
+16 mils applicable to the nominal dimensions shown. 

Dimension in parenthesis are in millimeters and are derived from the basic inch 
dimensions as indicated. Grid graduations are in mils (10*® inch). 

METALLIZATION: Thickness: 1 1 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA -15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD40175BMS 


December 1992 


CMOS Quad ‘D’ Type Flip-Flop 


Features 

• High Voltage Type (20V Rating) 

• Output Conripatible with IWo HTL Loads, IVvo Low Power 
TTL Loads, or One Low Power Schottky TTL Load 

• Functional Equivalent to TTL74175 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^0 

• Noise Margin (Over Full Packagenbrnperature Range) 

- 1VatVDD = 5V 

- 2VatVDDs10V 

- 2.5VatVDD = 15V 

• Standardized Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B' Series CMOS Devices” 


Pinout 


CD40175BMS 
TOP VIEW 



VDD>PiN16 
VSS - PIN 8 


Functional Diagram 


Appiications 

• Shift Registers 

• Buffer/Storage Registers 

• Pattern Generators 

Description 

CD40175BMS consists of four identical D-type fiip-flops. 
Each flip-flop ha^an independent DATA D input and comple¬ 
mentary Q and Q outputs. The CLOCK and CLEAR inputs 
are common to all flip-flops. Data are transferred to the Q 
outputs on the positive going transition of the clock pulse. All 
four flip-flops are simultaneously reset by a low level on the 
CLEAR input. 

These devices can function as shift register elements or as 
T-type flip-flops for toggle and counter applications. 

The CD40175BMS is supplied in these 16-iead outline 



VSS»8 

VOD«16 


Braze Seal DIP H4T 

Ceramic Flatpack H6W 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper i.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ . 


File Number 3360 









Specifications CD40175BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs...-0.5V to VDD -t0.5V 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Ratpack Package. 70°C/W 20OC/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.lOOmW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 




CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


GROUP A 
SUBGROUPS 



Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


[.JflffiMlI 


N Threshold Voltage 


P Threshold Voltage 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


OutputCurrent (Source) IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -1 OpA 


VPTH VSS = 0V, IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 




Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 
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Specifications CD40175BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTES 1.2) 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPHL1 

VDD = 5V, VIN = VDD or GND 

9 

+26®C 

- 

400 

ns 

Clock to Q Output 

TPLH1 


10,11 

+125®C, -55°C 

- 

540 

ns 

Propagation Delay 

tPHL2 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

500 

ns 

Clear to Q Output 



10,11 

+125°C, -SS^C 

- 

675 

ns 

Transition Time 

TTHL 

VDD = 5V. VIN = VDD or GND 

9 

+25®C 

- 

200 

ns 


TTLH 


10,11 

+125°C. -55“C 

- 

270 

ns 

Maximum Clock Input 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+26°C 

2 

- 

MHz 

Frequency 



10,11 

+125®C, -55®C 

1.48 


MHz 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns 

2. -55®C and +125®C limits guaranteed, 100% testing being impiemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







UMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V. VIN = VDD or GND 

1,2 

-55°C, +25®C 


1 

pA 





+125°C 


30 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


2 






+125°C 


60 

pA 



VDD = 15V, VIN = VDD or GND 

1.2 

-55°C, +25®C 


2 

pA 





+125°C 


120 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C. +125'’C, 
-55®C 

■ 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1.2 

+25“C,+125“C, 

-55“C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1.2 

+25°C, +125°C, 
-55®C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1.2 

+25°C, +125°C, 
-55®C 

9.95 

- 

■ 

Output Current (Sink) 

iOL5 

VDD = 5V,VOUT = 0.4V 

1,2 

+125®C 

0.36 

- 

mA 





-55®C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD =:10V,VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 





-ss^c 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1.2 

+125®C 

mm 

- 

mA 





-55®C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1,2 

+125°C 

- 

-0.36 

mA 





-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125‘’C 

- 

-1.15 

mA 





-55®C 

. - 

-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V,VOUT = 9.5V 

1,2 

+125°C 

- 

-0.9 

mA 





-SS'C 

- 

-1.6 

mA 
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Specifications CD40175BMS 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


Propagation Delay Time 


SYMBOL 


IDD 



CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VNTH VDD = iOV, ISS = -lOpA 


AVTN VDD = 10V, ISS = -1 OpA 


VSS = 0V,IDD=10pA 


VSS = OV, IDD = 10pA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 


NOTES: 1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 



3. See Table 2 for +25°C limit. 

4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

± 0.2pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Burn-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 



TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2, 3, 7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7,9 


Sample 5005 1,2,3, 8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2, 3, 9,10, 11 


Subgroups 1,2 3 


NOTE: 1. 5% ParameterIc, 3% Functional; Cumulative for Static 1 and 2. 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 
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CD40175BMS 


Electrical Performance Characteristics (Continued) 



FIGURE 8. TYPICAL DYNAMIC POWER DISSIPATION AS A FUNCTION OF CLOCK FREQUENCY 


Chip Dimensions and Pad Layout 


10 20 30 40 50 60 6.6 

J_I_!_I_.L 


, 75-83 

1(1.905-2.108) 



(1.600-1.803) 


Dimensions in parenthesis are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10'® inch). 

METALLIZATION: Thickness: 11 kA - 14kA, AL. 
PASSIVATION: 10.4kA - 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD40181BMS 


December 1992 


CMOS 4 Bit Arithmetic Logic Unit 


Features 

• High Voltage Type (20V Rating) 

• Full Lx>ok Ahead Carry for Speed Operations on Long 
Words 

• Generates 16 Logic Functions of IWo Booiean Variabies 

• Generates 16 Arithmetic Functions of TWo 4 Bit Binary 
Words 

• A = B comparator Output Available 

• Ripple Carry Input and Output Available 

• Typical Addition Time 200n8 at VDD s 10V 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of I^A at 18V Over Full Pack¬ 
age Temperature Range; 10OnA at 18V and •l•25^C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5V at VDD s 15V 

• Standardized Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Parallel Arithmetic Units 

• Process Controllers 

• Low Power Minicomputers 


Pinout 


CD40181BMS ACTIVE-LOW DATA 
TOP VIEW 



Fie] Cn+4 


^ A*B 


Description 

The CD40181BMS is a low power four bit parallel arithmetic 
logic unit (ALU) capable of providing 16 binary arithmetic 
operations on two four-bit words and 16 logical functions of 
two Booiean variables. The mode control input M selects 
logical (M = High) or arithmetic (M = Low) operation. The 
four select inputs (SO, SI, S2, and S3) select the desired 
logical or arithmetic functions, which include AND, OR, 
NAND, NOR and exclusive-OR and-NOR in the logic mode, 
and addition, subtraction, decrement, left-shift and straight 
transfer in the arithmetic mode, according to the truth table. 
The CD40181BMS operation may be Interpreted with either 
active-low or active-high data at the A and B word inputs and 
the function outputs F, by using the appropriate truth table. 

The CD4018TBMS contains logic for-full look ahead carry 
operation for fast carry generation i^ing the carry-generate 
and carry-propagate outputs G and P for the four bits of the 
CD40181BMS. Use of the CD40182BMS look-ahead carry 
generator in conjunction with multiple CD40181BMS’s 
permits high speed arithmetic operations on long words. A 
ripple carry output Cn+4 is available for use in systems 
where speed is not of primary Importance. 

Also included in the CD40181BMS is a comparator output 
A = B, which assumes a high level whenever the two four-bit 
input words A and B are equal and the device is in the 
subtract mode, in addition, relative magnitude information 
may be derived from the carry-in input Cn and ripple carry¬ 
out output Cn+4 by placing the unit in the subtract mode and 
externally decoding using the information in Table B. 

The CD40181BMS is similar to industry types MCI4581 and 
74181. 

The CD40181BMS is supplied in these 24-lead outline 
packages: 

Braze Seal DIP HNZ 

Ceramic Flatpack H4P 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r ^ >inn 


File Number 3361 
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Functional Diagrams 
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Specifications CD40181BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input.±10mA 

Operating Temperature Range.-55®C to +125®C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).+265^0 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maxinujm 


Reliability Information 

Thermal Resistance 0ja Ojc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


Maximum Package Power Dissipation (PD) at +125^C 

For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For T^ = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor..lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature .;..+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUPA 
SUBGROUPS 

TEMPERATURE 

1 LIMITS 1 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1 

+25®C 

- 

10 

pA 





2 

+125°C 

- 

1000 

pA 



1 VDD = 18V, VIN = VDD or GND | 

3 

-55°C 

- 

10 

pA 

Input Leakage Current 

liL 

VIN = VDD or GND 

VDD = 20 

1 

+25®C 

-100 

- 

nA 





2 

+125°C 

-1000 

- 

nA 




VDD = 18V 

3 

-55°C 

-100 

- 

nA 

Input Leakage Current 

liH 

VIN = VDD or GND 

VDD = 20 

1 

+25°C 

- 

100 

nA 





2 

+125®C 

- 

1000 

nA 




VDD = 18V 

3 

-55°C 

- 

100 

nA 

Output Voltage 

VOL15 

VDD = 15V, No Load 

1,2,3 

+25°C, +125°C, - 550 c 

- 

50 

mV 

Output Voltage 

VOH15 

VDD = 15V, No Load (Note 3) 

1,2,3 

+25°C, +125°C, -55°C 

14.95 

- 

D 

OutputCurrent (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1 

+25°C 

0.53 

- 

mA 

OutputCurrent (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1 

+25°C 

1.4 

- 

mA 


Output Current (Sink) IOL15 VDD = 15V, VOUT= 1.5V 1 +25°C 3.5 - mA 

Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 1 +25°C - -0.53 mA 

OutputCurrent (Source) IOH5B VDD = 5V, VOUT = 2.5V 1 +25°C - -1.8 mA 

Output Current (Source) IOH10 VDp= 10V, VOUT = 9.5V 1 +25®C - -1.4 mA 

OutputCurrent (Source) IOH15 VDD = 15V, VOUT = 13.5V 1 +25°C - -3.5 mA 



P Threshold Voltage 


VPTH VSS = OV, IDD = 10^lA 


+25°C 


0.7 2.8 


Functional 

F 

VDD = 2.8V, VIN = VDD or GND 

7 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

1 

VDD = 20V, VIN = VDD or GND 

7 

+ 250 C 

VDD = 18V, VIN = VDD or GND 

8A 

+125°C 

VDD = 3V, VIN = VDD or GND 

8B 

-55®C 

Input Voltage Low 

VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

+25°C, +125°C, -55°C 

- 

1.5 

nn 


(Note 2) 






Input Voltage High 
(Note 2) 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1.2,3 

+25°C, +125°C, -55°C 

3.5 

Input Voltage Low 

VIL 

VDD = 15V, VOH > 13.5V, 

1,2,3 

+25°C, +125°C, -55°C 

- 



(Note 2) 


VOL < 1.5V 




Input Voltage High 

VIH 

VDD = 15V, VOH > 13.5V, 

1,2,3 

+25°C, +125°C, -55°C 

11 


(Note 2) VOL < 1.5V 


NOTES: 1. Ail voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
Implemented. is 0.050V max. 

2. Goi^o Go test with limits applied to inputs. 










































































































































































Specifications CD40181BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1,2) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

A or B to F (Logic Mode), 
A or B to G or P 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 

9 

+25®C 

- 

800 

ns 

10,11 

+125°C, -55°C 

- 

1080 

ns 

Propagation Deiay 

A or B to F, Cn+4, or A = 

B 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


1000 

ns 

10,11 

+125°C, -55°C 


1350 

ns 

Propagation Delay 

CntoF 

TPHL3 

TPLH3 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


640 

ns 

10,11 

+125°C, -55°C 


864 

ns 

Propagation Delay 

Cn to Cn+4 

TPHL4 

TPLH4 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


400 

ns 

10,11 

+125°C, -55°C 


540 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 


200 

ns 

10,11 

+125°C, -55°C 


270 

ns 


NOTES: 

1. CL = SOpF, RL = 200K, Input TR, TF < 20ns. 

2. "55°C and +125°C limits guaranteed, 100% testing being Implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

1 LIMITS 1 

UNITS 


MAX 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


5 

pA 

+-125°C 


150 

pA 

VDD = 10V, VIN = VDD or GND 

1,2 

-55°C, +25°C 


10 

pA 

+125°C 


300 

pA 

VDD = 15V, VIN = VDD or GND 

1,2 

-550c, +25°C 


10 

pA 

+125°C 


600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125'C, 
-55“C 


50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125®C, 
-55°C 


50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

4.95 

- 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25‘’C, +125°C, 
-55“C 

9.95 

- 

■ 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 

■55°C 

0.64 

- 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+-125°C 

0.9 

- 

mA 

-55“C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT=1.5V 

1,2 

+125‘'C 

mm 

• 

mA 

-SS'C 

4.2 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V, VOUT = 4.6V 

1,2 

+125°C 


-0.36 

mA 

-SS'C 


-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V, VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 

-55°C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1,2 

+-125®C 


-0.9 

mA 


-ss^c 


-1.6 

mA 



























































































































































































Specifications CD40181BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Output Current (Source) 

IOH15 

VDD=15V,VOUT= 13.5V 

1,2 

+125®C 

- 

mm 

mA 

-55°C 

- 

-4.2 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C. +125®C, 
-55®C 

■1 

3 

m 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25®C, +125®C, 
-55°C 

+7 

-■ 

m 

Propagation Delay 

A or B to F (Logic Mode) 

A or B to G or P 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 


320 

ns 

VDD = 15V 

1,2,3 

+25°C 


240 

ns 

Propagation Delay 

A or B to F, Cn44 or A = B 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 



400 

ns 

VDD = 15V 

1,2,3 

+25°C 


280 

ns 

Propagation Delay 

CntoF 

TPHL3 

TPLH3 

VDD = 10V 

1,2,3 

+25°C 


270 

ns 

VDD = 15V 

1,2,3 

+25°C 


200 

ns 

Propagation Delay 

Cn to Cn+4 

TPHL4 

TPLH4 

VDD = 10V 

1,2,3 

+25°C 


200 

ns 

VDD = 15V 

1,2,3 

+25°C 


140 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

-ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25°C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10jiA 

1.4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTND 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

■ 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = 0V,IDD=10pA 

1 ,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTPD 

VSS = 0V,IDD=10nA 

1,4 

+25°C 

- 

±1 

H 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD=:5V 

1 ,2,3,4 

+25°C 

■ 

1.35 X 
+25®C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for+25®C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25®C 



























































































































































Specifications CD40181BMS 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS+25®C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B, 10, 11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7, 8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7,9 


Sample 5005 1,2,3,8A, 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,23 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD 


1,9 


POST-IRRAD 


Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 



OPEN 

GROUND 

VDD 

9-11,13-17 

1-8,12,18-23 

24 

9-11,13-17 

12 

1-8,18-24 

- 

4-6, 8, 12 

3,24 

9-11,13-17 

12 

1-8,18-24 


OSCILLATOR 



Irradiation 
(Note 2) 


1. Each pin except VDD and GND will have a series resistor of 10K ±5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 diceAwafer, 0 failures, 
VDD =10V± 0.5V 
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CD40181BMS 


Typical Performance Characteristics (Continued) 


DRAlN-TOeOURCE VOLTAGE (VOS) (V) 
•15_-10_^ 


AMBIENT TEMPERATURE (Ta) > •••2S^C 
■-GATE-TO-SOURCE voltage (VGS) > -6V 

I I I 





FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


DRAIN-TCVSOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TCMPERATUK (Ta) « +2fC 

GATE-TOSOURCE VOLTAGE (VGS) * -SV 





FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) »-•-25^0 


SUPPLY VOLTAGE (VDD)«5V_ 


20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

TYPICAL PROPAGATION DELAY TIME AS A 
FUNCTION OF LOAD CAPACITANCE (FOR A OR B 
TO F, LOGIC MODE 


AMBIENT TEMPERATURE (Ta) = 


SUPPLY VOLTAGE (VDD) = 5V^ 










10V 

15V 





0 20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 

FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 
LOAD CAPACITANCE 


. AMBIENT TEMPERATURE (Ta) »-^C 




._ 
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INPUT FREQUENCY (AN) (kHz) 

FIGURE 8. TYPICAL DYNAMIC DISSIPATION AS A FUNCTION OF INPUT FREQUENCY 


OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 
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SEMICONDUCTOR 


CD40182BMS 


December 1992 


CMOS Look-Ahead Carry Generator 


Features 

• High Voltage Type (20V Rating) 

• Generates High-Speed Carry Across Four Adders or 
Adder Groups 

• High-Speed Operation 

- tPHL,tPLH=100ns(typ)atVDD = 10V 

• Cascadable for Fast Carries Over N Bits 

• Designed for Use with CD40181BMS ALU 

• 100% Tested for Quiescent Current at 20V 

• 5V, 10V and 15V Parametric Ratings 

• Standardized Symmetrical Output Characteristics 

• Maximum Input Current of 1|iA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and +25^0 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDDs:10V 

- 2.5VatVDD = 15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
'B’ Series CMOS Devices” 

Applications 

• High-Speed Parallel Arithmetric Units 

• Multi-Level Look-Ahead Carry Generation for Long 
Word Lengths 


Description 

The CD40182BMS is a high-speed iook-ahead carry gener¬ 
ator capable of anticipating a carry across four binary adders 
or groups of adders. The CD40182BMS is cascadable to 
perform full look-ahead across n-bit adders. Carry, propa- 
gate-carry, and generate-carry functions are provided as 
enumerated in the terminal designation below. 

The CD40182BMS, when used in conjuction with the 
CD40181BMS arithmetic logic unit (ALU), provides full high¬ 
speed iook-ahead carry capability for up to n-bit words. Each 
CD40182BMS generates the look-ahead (anticipated carry) 
across a group of four ALU’s. In addition, other 
CD40182BMS’s may be employed to anticipate the carry 
across sections of four iook-ahead blocks up to n-bits. Carry 
inputs and outputs of the CD40181BMS are active-high 
logic, and carry-generate (G) and carry-propagate (P) out¬ 
puts are active-low. Therefore the inputs and outputs of the 
CD40182BMS are compatible. 

The CD40182BMS is supplied in these 16-lead outline 
packages: 

Braze Seal DIP H4V 

Frit Seal DIP HIE 

Ceramic Flatpack H6P 

The CD40182BMS is similar to industry type MCI 4582. 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 A Atrs 
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Specifications CD40182BMS 


Absolute Maximum Ratings Reliability Information 

DC Supply Voltage Range, (VDD).-0.5V to +20V Thermal Resistance 

(Voltage Referenced to VSS Terminals) Ceramic DIP and I 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V Flatpack Package 


lermal Resistance Gja Gjc 

Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125®C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).+265°C Device Dissipation per Output Transistor.lOOmW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 





CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


iOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 




IOH5B VDD = 5V, VOUT = 2.5V 


N Threshold Voltage 


P Threshold Voltage 


OutputCurrent (Source) IOH10 VDD = 10V, VOUT = 9.5V 


OutputCurrent (Source)] IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD = 10V, ISS = -10pA 


VPTH VSS = 0V,IDD = 10pA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 


VDD = 15V, VOH > 13.5V, 
VOL < 1.5V 




input Voltage High 
(Note 2) 


input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Goi^o Go test with limits applied to inputs. 
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Specifications CD40182BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


Propagation Delay TPHL1 VDD = 5V, VIN = VDD or GND 

P.GIntoP.GOutand TPLH1 
Carry Outs 


Propagation Delay 
Cn to Carry Outs 


Transition Time 


NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2 . -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TPHL2 VDD = 5V, VIN = VDD or GND 
TPLH2 


TTHL VDD = 5V. VIN = VDD or GND 
TTLH 


GROUP A 
SUBGROUPS 

TEMPERATURE 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 


LIMITS 






648 

ns 

200 

ns 

270 

ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER SYMBOL CONDITIONS 


Supply Current 


Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 

Output Current (Source) 

IOH15 

Input Voltage Low 

VIL 


IDD VDD = 5V, VIN = VDD or GND 1,2 

VDD = 10V, VIN = VDD or GND 
VDD = 15V, VIN = VDD or GND iTT" 


VOL VDD = 5V, No Load 


VOL VDD = 10V, No Load 


VOH VDD = 5V, No Load 


VOH VDD = 10V, No Load 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V, VOUT = 1.5V 


IOH5A VDD = 5V, VOUT = 4.6V 


IOH5B VDD = 5V, VOUT = 2.5V 


IOH10 VDD = 10V, VOUT = 9.5V 


IOH15 VDD =15V, VOUT= 13,5V 


VIL VDD = 10V, VOH > 9V, VOL < IV 


TEMPERATURE 


-55°C, +25°C 


+125°C 


-55°C, +25®C 


+125°C 


-55°C, +25®C 


+125°C 
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Specifications CD40182BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


SYMBOL 


VIH 



CONDITIONS 

NOTES 

VDD = 10V, VOH > 9V, VOL< IV 

1.2 

VDD = 10V 

1.2,3 

VDD = 15V 

1.2,3 

VDD = 10V 

1.2,3 

VDD = 15V 

1.2,3 

VDD = 10V 

1.2,3 

VDD = 15V 

1.2,3 

Any Input 

1.2 


TEMPERATURE 


+25°C, +125°C, 

-550c 


LIMITS 




PARAMETER 


Input Voltage High 


Propagation Delay 
P, G In to P, G Out and 
Carry Outs 


Propagation Delay 
Cn to Carry Outs 


Transition Time 


input Capacitance 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized on 
Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K., Input TR, TF < 20ns. 



TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


N Threshold Voltage 


N Threshold Voltage 
Delta 


P Threshold Voltage 


P Threshold Voltage 
Delta 


SYMBOL 


IDD 


VNTH 


AVTN 



Propagation Delay Time 


CONDITIONS 


VDD = 20V, VIN = VDD or GND 


VDD = 10V, ISS = -10pA 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOpA 


VSS = OV, IDD = lOpA 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V 


NOTES 

TEMPERATURE 

1.4 

+25°C 

1.4 

+25°C 

1.4 

+25°C 

1.4 

+25°C 

1.4 

+25°C 

1 

+25°C 

1.2, 3,4 

+25°C 

































































































































Specifications CD40182BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Bum-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-in) 


PDA (Note 1) 


Final Test 


Group A 


Group B 


Subgroup B-5 


Subgroup B-6 


Group D 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


TABLE 6. APPUCABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A,8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 I 1 , 2 , 3,7,8A, 8B, 9,10,11, Deltas Subgroups 1, 2 , 3,9,10,11 


Sample 5005 1,7,9 


Sample 5005 I 1 , 2 , 3,8A, 8B, 9 I Subgroups 1, 2 3 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 




CONFORMANCE GROUPS 

MIL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


PRE-IRRAD POST-IRRAD 


1,7,9 Table 4 


READ AND RECORD 


PRE-IRRAD POST-IRRAD 


1,9 Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-in 1 
(Note 1) 

7,9-12 

1-6, 8,13-15 

16 

Static Burn-In 2 
(Note 1) 

7, 9 -12 

8 

1-6,13-16 

Dynamic Bum- 
in (Note 1) 

- 

8 

16 

irradiation 
(Note 2) 

7,9-12 

8 

1-6,13-16 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 


TABLE 9. TERMINAL DESIGNATIONS 


DESIGNATION 

TERM. 

FUNCTION 

G0,GT,G2,^ 

3,1,14,5 

Active-Low 

Carry-Generate 

Inputs 


4,2,15,6 

Active-Low 

Carry-Propagate 

Inputs 

Cn 

13 

Active-High 

Carry Input 

Cn + x, Cn + y, Cn + z 

12,11,9 

Active-High 

Carry Outputs 


7-1414 



























































































CD40182BMS 


«INAL DESIGNATIONS (Continued) 


TERM. 

FUNCTION 

10 

Active-Low 

Group 

Carry-Generate 

Output 

7 

Active-Low 

Group 

Carry-Propagate 

Output 






























Typical Performance Characteristics 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 


FIGURE 2. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


7 - 


OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 











TRANSITION TIME (tTHL, tTLH) (m) 


CD40182BMS 
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<51 PI Cn + y 


CD40182BMS 


FIGURE 10. 64-BIT FULL CARRY LOOK-AHEAD ALU IN 3 LEVELS 



FIGURE 11. COMBINED TWO-LEVEL LOOK-AHEAD AND RIPPLE-CARRY ALU 

























SEMICONDUCTOR 


December 1992 


CD40192BMS 

CD40193BMS 

CMOS Presettable Up/Down Counters 
(Dual Clock With Reset) 


Features 

• CD40192BMS-BCD Type 

• CD40193BMS - Binary Type 

• High Voltage Type (20V Rating) 

• Individual Clock Lines for Counting Up or Counting 
Down 

• Synchronous High-Speed Carry and Borrow Propaga¬ 
tion Delays for Cascading 

• Asynchronous Reset and Preset Capability 

• Medium Speed Operation 

- fCL = 8MHz(typ.)at10V 

• 5V, 10V and 15V Parametric Ratings 

• Standardize Symmetrical Output Characteristics 

• 100% Tested for Quiescent Current at 20V 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; 10OnA at 18V and +25°C 

• Noise Margin (Over Full Package/Temperature Range) 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDD=:15V 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
‘B’ Series CMOS Devices” 

Applications 

• Up/Down Difference Counting 

• Multistage Ripple Counting 

• Synchronous Frequency Dividers 

• A/D and D/A Conversion 

• Programmable Binary or BCD Counting 


Pinout 


CD40192BMS, CD40193BMS 
TOP VIEW 


CLOCK DOWN Li 
CLOCK UP [? 



131 BORROW 


^ PRESET ENABLE 


Description 

CD40192BMS Presettable BCD Up/Down Counter and the 
CD40193BMS Presettable Binary Up/Down Counter each con¬ 
sist of 4 synchronously clocked, gated “D” type flip-flops con¬ 
nected as a counter. The Inputs consist of 4 Individual jam lines, 
a PRESET ENABLE control, Individual CLOCK UP and 
CLOCK DOWN signals an d a mas ter R ESET. Four buffered Q 
signal outputs as well as CARRY and BORROW outputs for 
multiple-stage counting schemes are provided. 

The counter is cleared so that all outputs are in a low state by a 
high on the RESET line. A RESET is accomplished asynchro¬ 
nously with the clock. Each output Is Individually programmable 
asynchronously wi th the clock to the lev el on the corresponding 
jam input when the PRESET ENABLE control Is low. 

The counter counts up one count on the positive clock edge of 
the CLOCK UP signal provided the CLOCK DOWN line is high. 
The counter counts down one count on the positive clock edge 
of the CLOCK DOWN signal provided the CLOCK UP line is 
high. 

The CARRY and BORROW signals a re high when the counter 
is counting up or down. The CARRY signal goes low one-half 
clock cycle after the counter rea ches its maximum count in the 
count-up mode. The BORROW signal goes low one-half clock 
cycle after the counter reaches Its minimum count In the count¬ 
down mode. Cascading of multiple packages is easily accom- 
plis hed without the need for additional external circuitry by tying 
the BORROW and CARRY outputs to the CLOCK DOWN and 
CLOCK UP inputs, respectively, of the succeeding counter 
package. 

The CD40192BMS and CD40193BMS are supplied in these 
16-lead outline packages: 

Braze Seal DIP *H4W, tH4X 

Frit Seal DIP H1F 

Ceramic Flatpack *H6P, tH6W 

* CD40192B Only tCD40193B Only 


Functional Diagram 


PRESET 

ENABlJ 

J1 

J2 

J3 

J4 

CLOCK UP 
CLOCK DOWN 


15 


3_ 

1 


2 

10 


6_ 

_ 9 ^ 


7 

_5_ 


13 

4 


_12_ 





VDD-16 

VSS>8 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
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Specifications CD40192BMS, CD40193BMS 


Absolute Maximum Ratings 


Reliability Information 


DC Supply Voltage Range, (VDD)..-0.5V to +20V Thermal Resistance 


(Voltage Referenced to VSS Terminals) 

Input Voltage Range. All Inputs.-0.5V to VDD +0.5V 


Ceramic DIP and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70®C/W 20°C/W 


DC Input Current, Any One Input.±10mA Maximum Package Power Dissipation (PD) at +125°C 


Operating Temperature Range..-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 


For Ta = -55°C to +100°C (Package Type D, F, K)... 500mW 

For Ta = +100®C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 


Lead Temperature (During Soldering).•l•265°C Device Dissipation per Output Transistor...100mW 


At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature....+175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


VIN = VDD or GND 


GROUPA 
SUBGROUPS 


MAX UNITS 


VOL15 VDD = 15V, No Load 


VOH15 VDD = 15V, No Load (Note 3) 


IOL5 VDD = 5V, VOUT = 0.4V 


IOL10 VDD = 10V, VOUT = 0.5V 


IOL15 VDD = 15V. VOUT = 1.5V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55®C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C,+125°C,-55°C 14.95 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125®C, -55°C 


+25®C,+125®C,-55°C 3.5 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage Is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/No Go test with limits applied to inputs. 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) IOH5A VDD = 5V, VOUT = 4.6V 


Output Current (Source) IOH5B VDD = 5V, VOUT = 2.5V 


Output Current (Source) IOH10 VDD = 10V, VOUT = 9.5V 


Output Current (Source) I IOH15 VDD = 15V, VOUT = 13.5V 


VNTH VDD=:10V,ISS = -10pA 


VPTH VSS = 0V,IDD = 10pA 


F VDD = 2.8V, VIN = VDD or GND 
VDD = 20V, VIN = VDD or GND 
VDD = 18V, VIN = VDD or GND 
VDD = 3V, VIN = VDD or GND 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


N Threshold Voltage 


P Threshold Voltage 


Functional 



VOH> VOL< 
VDD/2 VDD/2 


VIL 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

VIH 

VDD = 5V, VOH > 4.5V, VOL < 0.5V 

1,2,3 

VIL 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2,3 

VIH 

VDD = 15V, VOH > 13.5V, 

VOL < 1.5V 

1,2.3 










































































































































































Specifications CD40192BMS, CD40193BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Propagation Delay TPHL1 VDD = 5V, VIN = VDD or GND 

Clock Up or Clock Down TPLH1 

toQ 


Propagation Delay 
Reset to Q 


Propagation Delay 
PEtoQ 



TPHL2 VDD = 5V, VIN = VDD or GND 


3 VDD = 5V, VIN = VDD or GND 
3 


Propagation Delay TPHL4 VDD = 5V, VIN = VDD or GND 

Clock U p to Carr y, Clock TPLH4 
Down to Borrow 


Propa gation D elay_ TPHL5 VDD = 5V, VIN = VDD or GND 

PE to Borrow or Carry TPLH5 




TPHL6 VDD = 5V, VIN = VDD or GND 
Reset to Borrow or Carry I TPLH6 


Transition Time 


Maximum Clock Input 
Frequency 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH 


FCL VDD = 5V, VIN = VDD or GND 


GROUP A 
SUBGROUPS 

TEMPERATURE 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C. -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125®C. -55®C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 

9 

+25°C 

10,11 

+125°C, -55°C 


500 


500 


675 


400 


540 


320 


UNITS 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


MHz 


MHz 



NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


PARAMETER 

— 

SYMBOL 

Supply Current 

IDD 

Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 


BLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


VDD = 5V, VIN = VDD or GND 


VDD = 10V, VIN = VDD or GND 


VDD = 15V, VIN = VDD or GND 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


NOTES 

TEMPERATURE 

1,2 

-55°C, +25°C 


+125°C 

1,2 

-55°C, +25°C 


+125°C 

1,2 

-55°C, +25°C 


+125°C 

1,2 

+25°C, +125°C, 
-55°C 

1,2 

+25°C, +125°C, 
-55°C 

1,2 

+25°C, +125°C, 
-55°C 

1,2 

+25°C, +125°C, 
-55°C 

1,2 

+125°C 



1,2 

+125°C 


-55°C 



mA 


mA 


mA 


mA 
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Specifications CD40192BMS, CD40193BMS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (ConUnued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1.2 

+125®C 

2.4 

- 

mA 

-55°C 

mm 

- 

mA 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1,2 

+125®C 

- 

-0.36 

mA 

-55°C 

- 

-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 

-55“C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V, VOUT = 9.5V 

1.2 

+125°C 


-0.9 

mA 

-55°C 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1,2 

+125°C 



mA 

-55°C 


mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125‘’C, 
-55°C 

- 

3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL< IV 

1,2 

+25°C,+125°C, 

-55‘’C 

■ 

- 

■ 

Propagation Delay 

Clock Up or Down to Q 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25°C 

■ 

240 

ns 

VDD = 15V 

1,2,3 

+25°C 


180 

ns 

Propagation Delay 

Reset to Q 

TPHL2 

VDD = 10V 

1,2,3 

+25°C 


240 

ns 

VDD = 15V 

1,2,3 

+ 250 C 


180 

ns 

Propagation Delay 
PEtoQ 

TPHL3 

TPLH3 

VDD = 10V 

1.2,3 

+25°C 


200 

ns 

VDD = 15V 

1,2,3 

+25“C 


140 

ns 

Propagation Deiay 

Clock Up to Carry, Clock 
Down to Borrow 

TPHL4 

TPLH4 

VDD = 10V 

1.2,3 

+25°C 


160 

ns 

VDD = 15V 

1,2,3 

+25®C 


120 

ns 

Propagation Delay_ 

PE to Borrow or Carry 

TPHL5 

TPLH5 

VDD = 10V 

1,2,3 

+25°C 


300 

ns 

VDD = 15V 

1,2,3 

+25°C 


220 

ns 


TPHL6 

TPLH6 

VDD = 10V 

1,2,3 

+25®C 


300 

ns 

VDD = 15V 

1,2,3 

+25®C 


220 

ns 

Transition Time 

TTHL1 

TTLH1 

VDD = 10V 

1,2,3 

+25®C 


100 

ns 

VDD = 15V 

1,2,3 

+25®C 


80 

ns 

Maximum Clock Rise and 
Fall Time 

TRCL 

TFCL 

VDD = 5V 

1,2,3,4 

+25®C 


15 

ps 

VDD = 10V 

1,2,3,4 

+25°C 


15 

ps 

VDD = 15V 

1.2,3,4 

+25®C 


5 

ps 

Minimum Removal Time 
Reset or PE 

TREM 

VDD = 5V 

1,2,3,5 

+25®C 


80 

ns 

VDD = 10V 

1,2, 3,5 

+25°C 


40 

ns 

VDD = 15V 

1,2,3,5 

+25‘’C 


30 

ns 

Minimum Pulse Width 
Reset 

TW 

VDD = 5V 

1,2,3 

+25°C 


480 

ns 

VDD = 10V 

1,2,3 

+25°C 


300 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

260 

ns 

Minimum Pulse Width PE 

TW 

VDD = 5V 

1,2,3 

+25°C 


240 

ns 

VDD := 10V 

1,2,3 

+25°C 

- 

170 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

140 

ns 










































































































































































































Specifications CD40192BMS, CD40193BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Minimum Clock Pulse 

TW 

VDD = 5V 

1,2,3 

+25°C 


180 

ns 

Width 


1 

II 

O 

Q 

> 

1,2,3 

+25°C 


90 

ns 



VDD = 15V 

1,2,3 

+25°C 


60 

ns 

Input Capacitance 

CIN 

Reset 

1,2 

+25°C 


15 

pF 

input Capacitance 

CIN 

All Other Inputs 

1,2 

+25°C 


Illl^Si 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized on 
Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. if more than one unit is cascaded, TRCL should be made less than or equal to the sumof the transition time and the fixed propagation 
delay of the output of the driving stage for the estimated capacitive joad. 

5. The time required for RESET or PRESET ENABLE control to be removed before clocking.. See timing diagram defining TREM. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

25 

\lA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

V 

P Threshold Voltage 

VTP 

VSS = 0V,IDD = 10pA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V, IDD = 10pA 

1,4 

+25°C 

- 

±1 

V 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1.2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-2 

IDD 

±1.0mA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 
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Specifications CD40192BMS, CD40193BMS 


CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Bum-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Subgroup B-5 


Subgroup B-6 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD 



Sample 5005 


Sample 5005 


Sample 5005 


Sample 5005 


GROUP A SUBGROUPS 




1,7,9 


1,7,9, Deltas 


1,7,9 


1,7,9, Deltas 


2,3,8A,8B, 10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11, Deltas 


1,2,3, 8A,8B,9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2 3 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


POST-IRRAD 


READ AND RECORD 


PRE-IRRAD 


POST-IRRAD 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


OSCILLATOR 


PART NUMBER CD40192BMS, CD40193BMS 


Static Burn-In 1 2,3,6,7.12,13 1,4,5,8 -11,14, 

(Notel) 15 


Static Burn-In 2 2,3,6,7,12,13 

(Note 1) 


Dynamic Bum- 
In (Notel) 


Irradiation 2,3,6,7,12,13 
(Note 2) 



1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD = 10V ± 0.5V 
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CD40192BMS, CD40193BMS 


Logic Diagrams 



CONTROL LOGIC 1 


'*SAME AS CONTROL LOGIC 1 


•clock up 




•clock down 




•au inputs protected by 

COS/MOS PROTECTION NETWORK 


FIGURE 1. CD40192BMS LOGIC DIAGRAM (BCD) 
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CD40192BMS, CD40193BMS 


Logic Diagrams (Continued) 
•reset 





I 


•clock down 


CONTROL LOGIC 1 


*J3 *J4 

•same as control logic 1 






R2 

wM 


R3 


^ - 




VDD 

\ 



tik> 

3>- 



•all inputs protected by 
cos/Mos protection network 


FIGURE 2. CD40193BMS LOGIC DIAGRAM (BINARY) 















OUTPUT LOW (SINK) 


CD40192BMS, CD40193BMS 



FIGURE 3. INTERNAL LOGIC OF FLIP-FLOP 


TRUTH TABLE 



1 = High Level 


0 = Low Level 


X = Don’t Care 







DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 

FIGURE 4. TYPICAL OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 


DRAIN-TOSOURCE VOLTAGE (VDS) (V) 

FIGURE 5. MIMIMUM OUTPUT LOW (SINK) CURRENT 
CHARACTERISTICS 
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TRANSITION TIME (tTHL, tTLH) (ns) 2 OUTPUT LOW (SINK) CURRENT (lOL) (inA) 


CD40192BMS, CD40193BMS 


















CD40192BMS, CD40193BMS 



BORROW 0 
COUNT— 



MT—► 0 7 8901 2 10887 

FIGURE 11. CD40192BMS TIMING DIAGRAM 


BORROW J 



0 13 1415 01210 1514 13 


FIGURE 12. CD40193BMS TIMING DIAGRAM 


RESET 
PRESET ENABLE 


Preset or preset enable 

REMOVAL TIME 


FIGURE 13. TIMING DIAGRAM DEFINING trem 


CLOCK UP- 

CLOCK DOWN- 


CD40192BMS 

CARRY 

CLOCK UP 

CD40192BMS 

OR 



OR 

CD40193BMS 

BORROW 

CLOCK DOWN 

CD40193BMS 


Q1 02 Q3 04 


01 02 03 04 


■ CARRY 

- BORROW 


FIGURE 14. CASCADED COUNTER PACKAGES 
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Dimensions and pad layout for the CD40192BMSH 
(dimensions and pad layout for the CD40193BMSH 
are identical). 

Dimensions in parentheses are in millimeters 
and are derived from the basic inch dimensions 
as indicated. Grid graduations are in mils (10*^ inch) 

METALLIZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA • 15.6kA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
































SEMICONDUCTOR 


CD40208BMS 


December 1992 


CMOS 4x4 Multiport Register 


Features 

• High Voltage Types (20V Rating) 

• One Input and TWo Output Buses 

• Unlimited Expansion in Bit and Word Directions 

• Data Lines have Latched Inputs 

• 3-State Outputs 

• Separate Control of Each Bus, Allowing Simultaneous 
Independent Reading of any of Four Registers on Bus 
A and Bus B and Independent Writing Into any of the 
Four Registers 

• 100% Tested for Quiescent Current at 20V 

• Standardized, Symmetrical Output Characteristics 

• 5V, 10V and 15V Parametric Ratings 

• Maximum Input Current of 1)iA at 18V Over Full Pack¬ 
age-Temperature Range; lOOnA at 18V and +25°C 

• Noise Margin (Full Package-Temperature Range): 

- 1VatVDD = 5V 

- 2VatVDD = 10V 

- 2.5VatVDDs15V 

• Meets All Requirements of JEDEC Tentative Stan¬ 
dards No. 13B, “Standard Specifications for Descrip¬ 
tion of “B” Series CMOS Devices" 

Applications 

• Scratch Pad Memories 

• Arithmetic Units 

• Datastorage 


Pinout 


CD40208BMS 
TOP VIEW 


ENABLE A 



^ ENABLE B 


WRITE ENABLE 


Description 

The CD40208BMS is a 4 x 4 multiport register containing 
four 4-bit registers, write address decoder, two separate 
read address decoders, and two 3-state output buses. 

When the ENABLE input is low. the corresponding output 
bus is switched, independently of the clock, to a high imped¬ 
ance state. The high impedance third state provides the out¬ 
puts with the capability of being connected to the bus lines in 
a bus organized system without the need for interface or 
pull-up components. 

When the WRITE ENABLE Input is high, ail data input lines 
are latched on the positive transition of the CLOCK and the 
data is entered into the word selected by the write address 
lines. When WRITE ENABLE is low. the CLOCK is inhibited 
and no new data is entered. In either case, the contents of 
any word may be accessed via the read address lines inde¬ 
pendent of the state of the CLOCK input. 

The CD40208BMS types are supplied In hermetic 24-lead 
dual-in-line ceramic packages (D and F suffixes). 24-lead 
dual-in-line plastic packages (E suffix). 24-lead ceramic flat 
packages (K suffix), and In chip form (H suffix). 

The CD40208BMS Is supplied in these 24-lead outline pack¬ 
ages: 

Braze Seal DIP HNZ 

Ceramic Flatpack H4P 


Functionai Diagram 


WRITE 

ENABLE ENABLE A 


INPUTS 1 D2 



Q2 [ OUTPUT 


Lwordb 


Q2 r OUTPUT 


CLOCK ENABLE B 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r t An* 


File Number 3396 
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Specifications CD40208BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

input Voltage Range, All inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input..±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150®C 

Lead Temperature (During Soldering).+265®C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability Information 

Thermal Resistance 0ja Ojc 

Ceramic DIP and Frit Package. 80®C/W 20°C/W 

Flatpack Package. 70®C/W 20°C/W 

Maximum Package Power Dissipation (PD) at+125°C 

For Ta = -55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor ...lOOmW 

For Ta = Fuil Package Temperature Range (All Package Types) 
Junction Temperature... +175°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 


Tri-State Output 
Leakage 


Tri-State Output 
Leakage 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 



VIN = VDD or GND 


VDD = 18V 


VDD = 20 




VDD = 15V, No Load 


VDD = 15V, No Load (Note 3) 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -10pA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, 
VOL<i.5V 


VDD = 15V, VOH > 13.5V, 
VOL< 1.5V 


VIN = VDD or GND 
VOUT = 0V 



VIN = VDD or GND 
VOUT=VDD 


VDD = 18V 


VDD = 20V 


TEMPERATURE 


+ 25^0 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C 


+25°C 


+25°C 


+25®C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C, +.125°C, -55°C 


+25°C, +125°C, -55°C 


+25°C, +125°C, -55°C 



1 LIMITS 1 


- 


- 


- 

mm 

1^^ 




iBEa 


- 


- 


- 


- 



HI 


IHI 

\mm 

ggH 

IK9 

■■ 

- 


- 

mm 

- 

mm 

- 


iBSiBBafll 

IK&i 


VOH> 

VDD/2 

VOL< 

VDD/2 

- 

1.5 

3.5 


■ 

4 

11 

- 

IE!I 


\mm 

■Bfl 

IKSI 


- 

IQI 

- 

mm 

- 



VDD = 18V 


NOTES: 1. All voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 
implemented. is 0.050V max. 

2. Go/NoGo test with limits applied to inputs. 
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TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS (NOTE 1) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Propagation Delay 

Clock or Write Enable to Q 

TPHL1 

TPLH1 

VDD = 5V, VIN = VDD or GND 
(Notes 1,2) 

9 

+25°C 

- 

720 

ns 

10,11 

+125°C, -55°C 

- 

972 

ns 

Propagation Delay 

Read or Write Enable to Q 

TPHL2 

TPLH2 

VDD = 5V, VIN = VDD or GND 
(Notes 1,2) 

9 

+25°C 

- 

600 

ns 

10,11 

+125°C, -55°C 

- 

810 

ns 

Propagation Delay 

3-State Disable Delay Time 

TPZH, HZ 

VDD = 5V, VIN = VDD or GND 
(Notes 2,3) 

9 

+25°C 

- 

200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 

Propagation Delay 

3-State Disable Delay Time 

TPZL, LZ 

VDD = 5V, VIN = VDD or GND 
(Notes 2,3) 

9 

+25°C 

- 

260 

ns 

10,11 

+125°C, -55°C 

- 

351 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 5V, VIN = VDD or GND 
(Notes 1,2) 

9 

+25°C 

- 

200 

ns 

10,11 

+125°C, -55°C 

- 

270 

ns 

Maximum Clock Input 
Frequency 

FCL 

VDD = 5V, VIN = VDD or GND 

9 

+25°C 

1.5 

- 

MHz 

10,11 

+125°C, -55°C 

1.11 

- 

MHz 


NOTES: 

1. VDD = 5V, CL = SOpF, RL = 200K 

2. -55°C and +125°C limits guaranteed, 100% testing being implemented. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 5V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

5 

pA 





+125®C 

- 

150 

pA 



VDD = 10V, VIN = VDD or GND 

1,2 

-55®C, +25°C 

- 

10 

pA 





+125°C 

- 

300 

pA 



VDD = 15V, VIN = VDD or GND 

1,2 

-55°C, +25°C 

- 

10 

pA 





+125°C 

- 

600 

pA 

Output Voltage 

VOL 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOL 

VDD = 10V, No Load 

1,2 

+25°C, +125°C, 
-55°C 

- 

50 

mV 

Output Voltage 

VOH 

VDD = 5V, No Load 

1,2 

+25°C, +125°C, 
-55“C 

4.95 

■1 

■ 

Output Voltage 

VOH 

VDD = 10V, No Load 

1,2 

+25°C. +125°C, 
-55°C 

9.95 

■ 

■ 

Output Current (Sink) 

IOL4 

VDD = 4.5V, VOUT = 0.4V 

1,2 

+125°C 

- 

- 

mA 





-55®C 

- 

- 

mA 

Output Current (Sink) 

IOL5 

VDD = 5V, VOUT = 0.4V 

1,2 

+125°C 

0.36 

- 

mA 





-55°C 

0.64 

. 

mA 

Output Current (Sink) 

IOL10 

VDD = 10V, VOUT = 0.5V 

1,2 

+125°C 

0.9 

- 

mA 





-55“C 

1.6 

- 

mA 

Output Current (Sink) 

IOL15 

VDD = 15V, VOUT= 1.5V 

1,2 

+125°C 

mm 

- 

mA 





-55°C 

mm 

- 

mA 
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TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Output Current (Source) 

IOH5A 

VDD = 5V,VOUT = 4.6V 

1.2 

+125®C 


-0.36 

mA 

-55®C 


-0.64 

mA 

Output Current (Source) 

IOH5B 

VDD = 5V,VOUT = 2.5V 

1,2 

+125°C 


-1.15 

mA 

-55®C 


-2.0 

mA 

Output Current (Source) 

IOH10 

VDD = 10V,VOUT = 9.5V 

1.2 

+125°C 


-0.9 

mA 

-55®C 


-1.6 

mA 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1.2 

+125®C 


warn 

mA 

-55°C 


-A2 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL< IV 

1.2 

+25®C, +125“C. 
-SS'C 


3 

■ 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1.2 

+25'>C,+125'>C. 

-55°C 

+7 

- 

■ 

Propagation Delay 

Clock or Write Enable to Q 

TPHL1 

TPLH1 

VDD = 10V 

1,2,3 

+25®C 


280 

ns 

VDD = 15V 

1.2,3 

+25°C 


200 

ns 

Propagation Delay 

Read or Write Address to Q 

TPHL2 

TPLH2 

VDD = 10V 

1.2,3 

+25°C 


240 

ns 

VDD = 15V 

1,2.3 

+25°C 


170 

ns 

Propagation Delay 

Output Disable to Output 

TPZULZ 

VDD = 10V 

1,2,4 

+25®C 


120 

ns 

VDD = 15V 

1.2.4 

+25®C 


100 

ns 

Propagation Delay 

Output Disable to Output 

TPZH, HZ 

VDD = 10V 

1.2.4 

+25®C 


100 

ns 

VDD = 15V 

1,2,4 

+25°C 


80 

ns 

Minimum Write Enabie to 
Ciock Setup Time 

TS(WE) 

VDD = 5V 

1.2,3 

+25^0 


250 

ns 

VDD = 10V 

1.2,3 

+25°C 


100 

ns 

VDD = 15V 

1.2,3 

+25°C 


70 

ns 

Minimum Data to Ciock 
Setup Time 

TS(D) 

VDD = 5V 

1.2,3 

+25°C 


0 

ns 

VDD = 10V 

1.2,3 

+25°C 


0 

ns 

VDD =: 15V 

1,2.3 

+ 250 C 


0 

ns 

Minimum Write Address 
to Clock Setup Time 

TS(WA) 

VDD = 5V 

1,2.3 

+25°C 


250 

ns 

VDD = 10V 

1,2,3 

+25“C 


100 

ns 

VDD = 15V 

1,2,3 

+2S>C 


70 

ns 

Minimum Write Enable to 
Clock Hold Time 

TH(WE) 

VDD = 5V 

1,2.3 

+25°C 


270 

ns 

VDD = 10V 

1,2,3 

+25®C 


130 

ns 

VDD = 15V 

1,2.3 

+25“C 


80 

ns 

Minimum Data to Ciock 
Hold Time 

TH(D) 

VDD = 5V 

1,2,3 

+25°C 


220 

ns 

VDD = 10V 

1,2,3 

+2500 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Minimum Write Address 
to Clock Hold Time 

TH(WA) 

VDD = 5V 

1.2,3 

+25°C 


330 

ns 

VDD = 10V 

1,2,3 

+25"C 


140 

ns 

VDD = 15V 

1.2,3 

+25°C 


90 

ns 

Minimum Clock Pulse 

TW(CL) 

VDD = 5V 

1,2,3 

+25®C 


350 

ns 

width, Clock or Write En¬ 
abie 

VDD = 10V 

1,2,3 

+25®C 


130 

ns 

VDD = 15V 

1,2,3 

+25“C 


90 

ns 



Minimum Clock Pulse 
Width, Clock or Write En¬ 
able 


ns 































































































































































































































Specifications CD40208BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Minimum Clock Pulse 
Width. Write Address 

TW(WA) 

VDD = 5V 

1,2,3 

+25°C 

- 

300 

ns 

VDD = 10V 

1,2,3 

+25°C 

- 

150 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

90 

ns 

Maximum Clock input 
Frequency 

FCL 

VDD = 10V 

1,2,3 

+25°C 

3.5 

- 

MHz 

1 

II 

o 

Q 

> 

1,2.3 

+25°C 

4.5 

- 

MHz 

Clock Rise and Fall Time 

tRCL 

tFCL 

VDD = 5V 

1,2,3 

+25°C 

- 

15 

FS 

VDD = 10V 

1,2,3 

+25°C 

- 

5 

ps 

VDD = 15V 

1,2,3 

+25°C 

- 

5 

ps 

Transition Time 

TTHL 

TTLH 

> 

o 

II 

Q 

O 

> 

1,2.3 

+25°C 

- 

100 

ns 

VDD = 15V 

1,2,3 

+25°C 

- 

80 

ns 

Input Capacitance 

CIN 

Any Input 

1,2 

+25‘'C 

- 

mm 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized on 
Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K.. Input TR, TF < 20ns 

4. CL = 50pF, RL = 1K. Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25‘’C 

- 

25 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS=:-10pA 

1,4 

+25®C 

-2.8 

-0.2 

V 

N Threshold Voltage 

Delta 

AVNTH 

VDD = 10V, ISS= -lOpA 

1,4 

+25°C 

• 

±1 

■ 

P Threshold Voltage 

VPTH 

VSS = 0V,IDD=10pA 

1,4 

+25°C 

0.2 

2.8 

rv- 

P Threshold Voltage 

Delta 

AVPTH 

VSS = 0V,IDD=10pA 

1.4 

+25°C 

■ 

±1 

■ 

Functional 

■ 

VDD = 18V, VIN = VDD or GND 

VDD = 3V, VIN = VDD or GND 

1 

+25®C 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Limit 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. CL = 50pF, RL = 200K, Input tR, tF < 20ns. 

3. See Table 2 for +25°C limit. 

4. Read and Record. 


TABLE 5. BURN-IN AND UFE TEST DELTA PARAMETERS ■l•25^C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current • MSI-2 

IDD 

±1.0pA 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 
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CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Burn-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-In) 


PDA (Note 1) 


Final Test 


Group A 


Group B Subgroup B-5 
Subgroup B-6 


Group D 


NOTE: 1.5% Parameteric, 3% Functional; Cumulative for Static 1 and 2. 


Specifications CD40208BMS 


TABLE 6. APPLICABLE SUBGROUPS 


MIL-STD-883 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2,3,8A, 8B, 10,11 


Sample 5005 1,2,3,7,8A,8B,9,10,11 


Sample 5005 1,2,3.7,8A, 8B, 9,10,11, Deltas Subgroups 1,2,3,9,10,11 


Sample 5005 1.7,9 


Sample 5005 1,2,3,8A,8B, 9 Subgroups 1,2 3 


READ AND RECORD 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 


IDD, IOL5, IOH5A, RONDEL10 




CONFORMANCE GROUPS 

MiL-STD-883 

METHOD 

Group E Subgroup 2 

5005 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


PRE-IRRAD I POST-IRRAD I PRE-IRRAD POST-IRRAD 


1,9 Table 4 


1,7,9 Table 4 


TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 




OSCILLATOR 


GROUND 


3,8-21 


Static Burn-In 1 1,2,4-7,22,23 

(Note 1) 


Static Burn-In 2 1,2,4-7,22,23 

(Note 1) 


Dynamic Bum- 
In (Note 1) 


Irradiation 1,2,4-7,22,23 

(Note 2) 


NOTE: 

1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures, 
VDD=10V±0.5V 


24 


3,8-11,13-21,24 


3,15,16,21,24 1,2,4-7,22,23 8,10,14,19,20 9,11,13,17,18 


3,8-11,13-21,24 


Biock Diagram 


wo W1 ROA R1A ROB RIB 

-Jdec.*| |dec.*| |dec.'| enable a 


4X4 

MEMORY 


jOOA^ 

IQIAI—I worda 


jQ2Al—r OUTPUT 

QOB —1 

Q1B — I WORD B 
Q2B —/output 
Q3B — 
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CD40208BMS 


Logic Diagram 



FIGURE 2. 
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TRUTH TABLE 


WRITE I WRITE I WRITE I READ I READ I READ I READ ENABLE ENABLE 


CLOCK ENABLE 


1 

SI 

S2 

SI 

S2 

SI 

S2 

1 

SI 

S2 

SI 

S2 

SI 

S2 




1 = High Level; 0 = Low Level; X = Don’t Care; Z = High impedance 
NOTE: S1 and S2 refer to Input states of either 1 or 0. 




Onto Word1 Word 2 
Word 0 Out Out 


WordO Word1 Word 2 
Not Out Out 


Word 2 Word 1 
Out Out 
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OUTPUT HIGH (SOURCE) CURRENT OOH) (mA) 










































































PROPAGATION DELAY TIME (LtPLH, tPHL) (ns) 


Typical Performance Characteristics (Continued) 


AMBIENT TEMPERATURE Oa) > -i>25°C 


AMBIENT TEMPERATURE (Ta) * +25®C 


SUPPLY VOLTAGE (VDD)« 5V 


.SUPPLY VOLTAGE (VDD) = 5V . 


0 10 20 30 40 50 60 70 80 00 100 

LOAD CAPACITANCE (CL) (pF) 


20 40 60 80 100 

LOAD CAPACITANCE (CL) (pF) 


FIGURE?. TYPICAL PROPAGATION DELAYTIME AS AFUNC- FIGURE 8. TYPICAL TRANSITION TIME AS A FUNCTION OF 


TION OF LOAD CAPACITANCE (CL OR WE TO Q) 


LOAD CAPACITANCE 


_ ■■■■■■ 

H BB B ■ i H Hi 5 Pffpp V 41 ■ r ■■ B ■ IH HI 
■ BlBIIMBBBIIBr»:iiQIBi^;tlllBVB 

Bi BB B11BB Bi BI ■ P'j CM 11 IBM ■ ■ H BBI 

■ ■■ BI ■ ■■ BT. il P M'!4 ■ ■ ■ 

l■iB■l■i’'^p;^a■ir:4B■ll 

■ BBBIIB'.iBrilMIVJBBIII 

■ Bl B ■ ■''4B r4l B11 r4i BB BI ■ I 

IBi;jlBSI|l|SflBlir 

■Br4ii~tSBB^iii_^ 

I rB BR Bi r'.4 B11 Bi Bi BI ri ^ 
rBB:4S'IBP:MBIIBiBBBIII 
ir^Qiip^ 


1 10 10* 10® 10^ 

INPUT FREQUENCY (fl) (kHz) 

FIGURE 9. TYPICAL POWER DISSIPATION AS A FUNCTION OF INPUT FREQUENCY 


r-i r‘ 


tPLHj-*- 


- tPLH -U tPHL \ 


FIGURE 10. TIMING DIAGRAM 
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CD40208BMS 



FIGURE 11. POWER-DISSIPATION TEST CIRCUIT AND WAVEFORMS 


VDD 



FIGURE 12. OUTPUT-ENABLE-DELAY-TIMES TEST CIRCUIT AND WAVEFORMS 
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CD40208BMS 


Chip Dimensions and Pad Layout 


20 40 


60 00 100 120 129 

I . I ! II 



4-10 

"(0.102-0.254) 

_ 126-134 

(3.200-3.403)' 


114-122 

(2.096-3.098) 


Dimensions in parenthesis are in miliimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10-3 inch). 

METALLIZATION: Thickness; 11 kA - 14kA, AL 
PASSIVATION: 10.4kA - IS.SkA, Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 
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SEMICONDUCTOR 


CD40257BMS 


December 1992 


CMOS Quad 2 Line to 1 Line 
Data Selector/Multiplexer 


Features 

• High Voltage Type (20V Rating) 

• S-Stat 0 Outputs 

• 100% Tested for Quiescent Current at 20V 

• SV, 10V and 15V Parametric Ratings 

• Maximum Input Current of IpA at 18V Over Full Pack¬ 
age Temperature Range; lOOnA at 18V and •l•25^C 

• Noise Margin (Over Full Packagen‘emperature Range) 

- 1VatVDD»5V 

- 2VatVDD = 10V 

- 2.5VatVDDs15V 

• Standardized Symmetrical Output Characteristics 

• Meets All Requirements of JEDEC Tentative Standard 
No. 13B, “Standard Specifications for Description of 
*B’ Series CMOS Devices” 


Pinout 


CD40257BMS 
TOP VIEW 


INPUT SELECT 



\m OUTPUT DISABLE 


Applications 

• Digital Multiplexing 

• Shift RlghVShift Left Registers 

• True/Complement Selection 

Description 

CD40257BMS is a data selector/muitipiexer featuring three 
State outputs which can interface directly with and drive data 
lines of bus oriented systems. 

The CD40257BMS is supplied in these 16-lead outline 


Braze Seal DIP 
Frit Seal DIP 
Ceramic Flatpack 



CAUTION: These devices are sensitive to electrostatic discharge. Users should folbw proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -r ■* a An 


File Number 3364 







Specifications CD40257BMS 


Absolute Maximum Ratings 

DC Supply Voltage Range, (VDD).-0.5V to +20V 

(Voltage Referenced to VSS Terminals) 

Input Voltage Range, All Inputs.-0.5V to VDD +0.5V 

DC Input Current, Any One Input...±10mA 

Operating Temperature Range.-55°C to +125°C 

Package Types D, F, K, H 

Storage Temperature Range (TSTG).-65°C to +150°C 

Lead Temperature (During Soldering).-»-265°C 

At Distance 1/16 ± 1/32 Inch (1.59mm ± 0.79mm) from case for 
10s Maximum 


Reliability information 

Thermal Resistance Oja Ojc 

Ceramic Dl P and FRIT Package. 80°C/W 20°C/W 

Flatpack Package. 70°C/W 20°C/W 

Maximum Package Power Dissipation (PD) at +125°C 

For Ta = ■55°C to +100°C (Package Type D, F, K).500mW 

For Ta = +100°C to +125°C (Package Type D, F, K).Derate 

Linearity at 12mW/°C to 200mW 

Device Dissipation per Output Transistor.lOOmW 

For Ta = Full Package Temperature Range (All Package Types) 
Junction Temperature.+175°C 


PARAMETER 


Supply Current 


Input Leakage Current 


Input Leakage Current 


Output Voltage 


Output Voltage 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Sink) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


Output Current (Source) 


N Threshold Voltage 


P Threshold Voltage 


Functional 


Input Voltage Low 
(Note 2) 


input Voltage High 
(Note 2) 


Input Voltage Low 
(Note 2) 


Input Voltage High 
(Note 2) 



Tri-State Output 
Leakage 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


SYMBOL 


IDD 



CONDITIONS (NOTE 1) 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VIN = VDD or GND 


GROUP A 
SUBGROUPS 





VIN = VDD or GND 

|VDD = 18V 


VDD = 15V, No Load 


VDD = 15V. No Load (Note 3) 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUTs 0.5V 


VDD = 15V, VOUT= 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V, VOUT = 9.5V 


VDD = 15V, VOUT= 13.5V 


VDD = 10V, ISS = -lOpA 


VSS = OV, IDD = lOpA 


VDD = 2.8V, VIN = VDD or GND 


VDD = 20V, VIN = VDD or GND 


VDD = 18V, VIN = VDD or GND 


VDD = 3V, VIN = VDD or GND 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 5V, VOH > 4.5V, VOL < 0.5V 


VDD = 15V, VOH > 13.5V, VOL < 1.5V 


VDD = 15V, VOH > 13.5V, VOL < 1.5V 


VIN = VDD or GND 
VOUT = 0V 




VIN = VDD or GND 
VOUT=VDD 


|VDD = 18V 


VDD = 20V 


TEMPERATURE 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C 


+125°C 


-55°C 


+25°C, +125°C, -55°C 


+25°C 


+25°C 


+25°C 


+25°C 


+25®C 


C 


+25°C 


+25°C 


+25°C 


+25°C 


+25°C 


+125°C 


-55°C 


+25®C, +125°C, -55°C 


+25°C, +125°C, -55®C 


+25°C, +125°C, -55°C 



1 LIMITS 1 

UNITS 


- 

2 ■ 

mmm 

- 


■al 

- 

B 

kbI 

IBEl 

- 

wmm 


- 

■bI 

IBESI 

- 

■bI 

- 

BOH 

■bI 

- 


■bI 

- 

bqqbqii 

- 


BSI| 


- 

mmm 


- 


IBOI 

- 

BuBB 

IBB 

- 

BBl 

- 


^BB 

- 

■a 

luBB 

- 

■a 

EBB 

- 



mmm 

IBB 

EH 

V 

VOH> 

VDD/2 

VOL< 

VDD/2 

V 

- 

1.5 

V 


- 

V 

- 

4 

V 

11 

- 

HI 

lEB 

- 

■bI 

IBB 

- 

kbI 

IKB 

- 

bbI 

- 

bqi 

■bI 

- 

mm 

■bI 

- 

bqi 

kbI 


NOTES: 1. Ail voltages referenced to device GND, 100% testing being 3. For accuracy, voltage is measured differentially to VDD. Limit 


implemented. 

2. Go/No Go test with limits applied to inputs. 


is 0.050V max. 
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Specifications CD40257BMS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


Propagation Delay TPHL1 VDD = 5V, VIN = VDD or GND 

Data Input Output TPLH1 (Notes 1,2) 


Propagation Delay TPHL VDD = 5V, VIN = VDD or GND 

Select to Output TPLH2 (Notes 1.2) 


Propagation Delay TPZH.HZ VDD = 5V, VIN = VDD or GND 
Output Disable to Output TPZL, LZ (Notes 2,3) 


Transition Time 


TTHL VDD = 5V, VIN = VDD or GND 
TTLH (Notes 1,2) 


GROUP A _-ZIZII_ 

SUBGROUPS TEMPERATURE MIN MAX UNITS 


+25®C 


+125°C, -65°C 


+25°C 


+125°C, -55°C 


+25®C 


+125°C, -55°C 


+25°C 


^•125°C, -55°C 



NOTES: 

1. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

2. -55°C and -i-125^ limits guaranteed, 100% testing being implemented. 

3. CL = 50pF, RL = 1K, Input TR, TF < 20ns. 



ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Supply Current 

IDD 

Output Voltage 

VOL 

Output Voltage 

VOL 

Output Voltage 

VOH 

Output Voltage 

VOH 

Output Current (Sink) 

IOL5 

Output Current (Sink) 

IOL10 

Output Current (Sink) 

IOL15 

Output Current (Source) 

IOH5A 

Output Current (Source) 

IOH5B 

Output Current (Source) 

IOH10 


CONDITIONS 


VDD = 5V, VIN = VDD or GND 


VDD = 10V, VIN = VDD or GND 


VDD = 15V, VIN = VDD or GND 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V, No Load 


VDD = 10V, No Load 


VDD = 5V,VOUT = 0.4V 


VDD = 10V, VOUT = 0.5V 


VDD = 15V,VOUT = 1.5V 


VDD = 5V,VOUT = 4.6V 


VDD = 5V,VOUT = 2.5V 


VDD = 10V,VOUT = 9.5V 


NOTES TEMPERATURE 


-55®C, +25°C 


+125°C 


-55®C,+25°C 


+125®C 


-55°C,+25®C 


+125®C 


LIMITS 


MAX 
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Specifications CD40257BMS 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS(Contlnued) 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output Current (Source) 

IOH15 

VDD =15V,VOUT= 13.5V 

1.2 

+125°C 

- 

mm 

mA 

-55®C 

- 

mm 

mA 

Input Voltage Low 

VIL 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

- 

3 

V 

Input Voltage High 

VIH 

VDD = 10V, VOH > 9V, VOL < IV 

1,2 

+25°C, +125°C, 
-55°C 

+7 

- 

V 

Propagation Delay 

Data input to Output 

TPHL1 

TPLH1 

VDD = 10V 

1.2,3 

+25°C 


140 

ns 

VDD = 15V 

1,2,3 

+25°C 


100 

ns 

Propagation Delay 

Select to Output 

TPHL2 

TPLH2 

VDD = 10V 

1,2,3 

+25°C 


170 

ns 

VDD = 15V 

1,2,3 

+25°C 


130 

ns 

Propagation Delay 

Output Disable to Output 

TPZH, HZ 
TPZL, LZ 

VDD = 10V 

1,2,4 

+25°C 


100 

ns 

VDD = 15V 

1,2,4 

+25°C 


80 

ns 

Transition Time 

TTHL 

TTLH 

VDD = 10V 

1,2,3 

+25°C 


100 

ns 

VDD = 15V 

1,2,3 

+25°C 


80 

ns 

Input Capacitance 

CIN 


1.2 

+25°C 


7.5 

PF 


NOTES: 

1. All voltages referenced to device GND. 

2. The parameters listed on Table 3 are controlled via design or process and are not directly tested. These parameters are characterized 
on Initial design release and upon design changes which would affect these characteristics. 

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 

4. CL = 50pF. RL = 1K, Input TR, TF < 20ns. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Supply Current 

IDD 

VDD = 20V, VIN = VDD or GND 

1,4 

+25°C 

- 

mm 

pA 

N Threshold Voltage 

VNTH 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

-2.8 

-0.2 

■■ 

N Threshold Voltage 

Delta 

AVTN 

VDD = 10V, ISS = -10pA 

1,4 

+25°C 

- 

±1 

■ 

P Threshold Voltage 

VTP 

VSS = OV, IDD = lOpA 

1,4 

+25°C 

0.2 

2.8 

V 

P Threshold Voltage 

Delta 

AVTP 

VSS = 0V,IDD = 10pA 

1,4 

+25°C 

'■ -- 

±1 

V 

Functional 

F 

VDD = 18V, VIN = VDD or GND 

1 

+25°C 

VOH> 

VDD/2 

VOL< 

VDD/2 

■ 

VDD = 3V, VIN = VDD or GND 

Propagation Delay Time 

TPHL 

TPLH 

VDD = 5V 

1,2, 3,4 

+25°C 

■ 

1.35 X 
+25°C 
Umit 

ns 


NOTES: 1. All voltages referenced to device GND. 3. See Table 2 for +25°C limit. 


2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25°C 


PARAMETER 

SYMBOL 

DELTA LIMIT 

Supply Current - MSI-1 

IDD 

±0.2pA 
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Specifications CD40257BMS 


TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS+25^C 



PARAMETER 

SYMBOL 

DELTA LIMIT 

Output Current (Sink) 

IOL5 

± 20% X Pre-Test Reading 

Output Current (Source) 

IOH5A 

± 20% X Pre-Test Reading 



CONFORMANCE GROUP 


Initial Test (Pre Bum-In) 


Interim Test 1 (Post Burn-In) 


Interim Test 2 (Post Bum-In) 


PDA (Note 1) 


Interim Test 3 (Post Burn-in) 


PDA (Note 1) 


Rnal Test 



TABLE 6. APPLICABLE SUBGROUPS 


Mil 

METHOD GROUP A SUBGROUPS 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 1,7,9 


100% 5004 1,7,9, Deltas 


100% 5004 2, 3, 8A, 8B, 10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11 


Sample 5005 1,2,3,7,8A, 8B, 9,10,11, Deltas 


Sample 5005 1,7,9 


Sample 5005 1.2.3.8A. 8B, 9 


READ AND RECORD 


IDD, IOL5, IOH5A 


IDD, IOL5. IOH5A 


IDD, IOL5, IOH5A 



Subgroups 1,2 3 


NOTE: 1.5% Parameterlc, 3% Functional; Cumulative for Static 1 and 2. 




TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


CONFORMANCE GROUPS 


Group E Subgroup 2 


MIL-STD-883 

METHOD 


PRE-IRRAD 


1,7,9 


POST-IRRAD 


Table 4 


READ AND RECORD 


PRE-IRRAD 


1,9 


POST-IRRAD 


Table 4 




TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS 


FUNCTION 

OPEN 

GROUND 

VDD 

Static Burn-In 1 
(Notel) 

4,7,9,12 

1-3,5,6,8,10,11, 

13-15 

16 

Static Burn-In 2 
(Notel) 

4,7,9,12 

8,15 

1-3,5, 6,10,11, 
13,14,16 

Dynamic Bum- 
in (Note 1) 

- 

8,15 

16 

Irradiation 
(Note 2) 

4,7,9,12 

8 

1-3,5,6,10,11, 
13-16 

NOTES: 



OSCILLATOR 


4,7,9,12 2,3,5,6,10,11, 

13,14 


1. Each pin except VDD and GND will have a series resistor of 10K ± 5%, VDD = 18V ± 0.5V 

2. Each pin except VDD and GND will have a series resistor of 47K ± 5%; Group E, Subgroup 2, sample size is 4 diceAwafer, 0 failures, 
VDD = 10V ± 0.5V 
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Specifications CD40257BMS 


Logic Diagram 


TRUTH TABLE 



I 3-STATE I 

OUTPUT 

DISABLE SELECT 



X = Don’t care Logic 1 = High Logic 0 = Low 
Z = High Impedance 


* ALL INPUTS ARE PROTECTED 
BY CMOS PROTECTION 
NETWORK 























CD40257BMS 


Typical Performance Characteristics (Continued) 


ORAIN-TOeOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE Oa) = + 25 OC 
-GATE-TO-SOURCE VOLTAGE (VGS) = -5V 



DRAIN-TO-SOURCE VOLTAGE (VDS) (V) 
-15 -10 


AMBIENT TEMPERATURE (Ta) * +25«C 

I I ' I 

GATE-TO-SOURCE VOLTAGE (VGS) s -6V 

I I I 



FIGURE 4. TYPICAL OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) = +25®C 


SUPPLY VOLTAGE (VDD) = 5V 



FIGURE 5. MINIMUM OUTPUT HIGH (SOURCE) CURRENT 
CHARACTERISTICS 


AMBIENT TEMPERATURE (Ta) = +25®C 


SUPPLY VOLTAGE (VDD) = 5V ^ 










10V 

15V 





LOAD CAPACITANCE (CL) (pF) LOAD CAPACITANCE (CL) (pF) 

FIGURE 6. TYPICAL PROPAGATION DELAY TIME AS A FUNC- FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF 

TION OF LOAD CAPACITANCE (DATA INPUT TO LOAD CAPACITANCE 

OUTPUT) 


_ 

■SSiSSSSSS^i^plI_. 

■■lll■■^^W^il■■lll■■lll 

■ Mi ■ ■ ^ r. ni■■§ ■ ■ ■ Hi ■■ ■ ■ I _ 

_ 

■BCl’^M^ilBBIlIBBIIIIBIII 


IllIBB 

i■■g^l■■■ll■■ 


1 10 10-^ lO'* lO** 10® 

INPUT FREQUENCY (fIN) (kHz) 

FIGURE 8. TYPICAL DYNAMIC POWER DISSIPATION AS A FUNCTION OF INPUT FREQUENCY 
(ONE INPUT TO ONE OUTPUT) 
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OUTPUT HIGH (SOURCE) CURRENT (lOH) (mA) 











CD40257BMS 


Chip Dimensions and Pad Layout 



Dimensions.ki parenthesis are in miliimeters and are 
derived from the basic inch dimensions as indicated. 

Grid graduations are in mils (10*^ inch). 

METALUZATION: Thickness: 11 kA - 1 4kA, AL. 
PASSIVATION: 10.4kA • 15.6kA. Silane 
BOND PADS: 0.004 inches X 0.004 inches MIN 
DIE THICKNESS: 0.0198 inches - 0.0218 inches 









RAD HARD- 8 


MEMORIES 

PAGE 


MEMORY DATA SHEETS 

HS-65758RH, Radiation Hardened 32K x 8 SOI CMOS Static RAM. 8-3 

HS-65759RH 

HS-65647RH Radiation Hardened 8K x 8 SOS CMOS Static RAM. 8-13 

HS-65643RH Radiation Hardened 64K x 1 SOS CMOS Static RAM. 8-25 

HS-6564RH Radiation Hardened 8K x 8.16K x 4 CMOS RAM Module. 8-36 

HS-65C162RRH Radiation Hardened 2048 x 8-Bit Asynchronous CMOS Static RAM. 8-45 

HS-65C262RH/RRH. Radiation Hardened 16K x 1 CMOS RAM. 8-56 

HS-65T262RRH 

CMM6167 High Reliability, Radiation Hardened CMOS 16,384 Word by 1 Bit Static RAM. 8-72 

HS-6504RH Radiation Hardened 4096 x 1 CMOS RAM. 8-83 

CMM5104 Radiation Hardened, High Reliability, CMOS/SOS 4096 Word by 1 Bit LSI Static RAM. 8-93 

HS-6514RH Radiation Hardened 1024 x 1 CMOS RAM. 8-101 

CMM5114A Radiation Hardened, High Reliability, CMOS/SOS 1024 Word by 4 Bit LSI Static RAM. 8-112 

HS-6508RH Radiation Hardened 1024 x 1 CMOS RAM. 8-121 

HS-6551RH Radiation Hardened 256 x 4 CMOS RAM... 8-129 

HS-6664RH Radiation Hardened 8K x 8 CMOS PROM. 8-137 

HS-6617RH Radiation Hardened 2K x 8 CMOS PROM. 8-139 



8-1 


MEMORIES 


























SEMICONDUCTOR 


PRELIMINARY 

December 1992 


HS-65758RH 

HS-65759RH 

Radiation Hardened 
32K X 8 SOI CMOS Static RAM 


Features 

• 0.8 Micron Radiation Hardened SOI CMOS 

- Total Dose 3x10® RAD (Si) 

- Transient Upset 1 x 10^^ RAD (Si)/s 

- Singie Event Upset 1x10'^° Errors/Bit-Day 

• LET Threshold >90 Mev/mg/cm^ 

• Latch-up Free 

• Low Standby Supply Current 2mA (Max) 

• Fast Access Time 35ns 

• No Substrate Bias Required 

• Gated Input Buffers 

• Six Transistor Memory Cell 

• Fully Static Design 

• Asynchronous Operation 

• CMOS Inputs 

• 5V Single Power Supply 

• Standard JEDEC DIP Pinout 

• Military Temperature Range -55®C to +125°C 

Description 

The Harris HS-65758RH is an asynchronous, fully static RAM 
fabricated with the Harris SOI RHD1 radiation hardened 
process. The use of this process provides excellent total dose, 
dose rate and single event immunity. As with any oxide isolated 
circuits, the HS-65758RH will not latch-up under any conditions. 

Low power operation is provided by a fully static design. Low 
standby power can be achieved without pull-up resistors, due to 
the gated input buffer design. 


Pinouts 


HS1-65758RH 28 PIN SIDEBRAZE DIP 
TOP VIEW 



HS9-65758RH 28 PIN FLATPACK 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper l.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 _ _ 


File Number 2860.1 


MEMORIES 

































































HS-65758RH, HS-65759RH 


Functional Diagram 



Truth Tables 


HS-65758RH 

HS9-65759RH 





36PINFLATPACKONLY 


G 

W 

MODE 

X 

D 

Low Power Standby 



Low Power Standby 


Low Power Standby 



O 


O 


Write 









































Specifications HS-65758RH, HS-65759RH 


Absolute Maximum Ratings 


Supply Voltage.-0.3V to +6.0V 

Input or Output Voltage 

Applied for all Grades..GND-0.3V to VDD+0.3V 

Storage Temperature Range...-65°C to +150°C 


Reliability information 

0.3V to +6.0V Thermal Resistance 


’hermal Resistance Bja 0jc 

28 Pin Braze Seal DIP. 28.5%/W 8.0°C/W 

28 Pin Braze Seal Flatpack. 53.5°C/W 7.38°C/W 

36 Pin Braze Seal Flatpack. TBD°C/W TBD°C/W 


Junction Temperature....+175°C Maximum Package Power Dissipation at +125°C 

Lead Temperature (Soldering 10s).+300°C 28 Pin Braze Seal DIP.1.75W 

Typical Derating Factor...2.75mA/MHz Increase In IDDOP 28 Pin Braze Seal Flatpack.....0.935W 

ESD Classification..Class 1 36 Pin Braze Seal Flatpack.TBD W 

Gate Count. 400,000 Gates 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of thb specification is not implied. 


Operating Conditions 

Operating Supply Voltage Range (VDD).+4.5V to +5.5V Input High Voltage (VIH).0.7VDD to VDD 

Operating Temperature Range (T^).-55°C to +125°C Data Retention Supply Voltage.2.0V 

Input Low Voltage (VIL)..OV to 0.3VDD Input Rise and Fall Time.40ns Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 

TEMPERATURE MIN | MAX UNITS 


PARAMETERS 


High Level Output 
Voltage 


Low Level Output 
Voltage 


High Impedance 
Output Leakage 
Current 


Input Leakage 
Current 


Standby Supply 
Current 


Enable Supply 
Current 


Operating Supply 
Current (Note 2) 


Data Retention 
Supply Current 


Functional Tests 


Noise Immunity 
Functional Test 


SYMBOL 

(NOTE 1) 

CONDITIONS 

GROUP A 
SUBGROUPS 

VOH1 

VDD = 4.5V, 10 = -4.0mA, 

VI = VDD or GND 

1,2,3 

VOH2 

VDD = 4.5V, 10 =-1mA, 

VI = VDD or GND 

1.2,3 

VOL 

VDD = 4.5V, 10 = 8.0mA. 

VI = VDD or GND 

1,2,3 

lOZL or 
lOZH 

VDD = 5.5V, VO = GND or 
VDD. VI = VDD or GND, 

E= VDD 

1,2,3 

IIHor 

IIL 

VDD = 5.5V, VI = VDD 
or GND 

1,2,3 

IDDSB 

VDD = 5.5V, 10 = 0mA, 

VI = VDD or GND, E = VDD 

1,2,3 

IDDEN 

VDD = 5.5V, 10 = 0mA, 

VI = VDDorGND,E = 0.0V. 
Checker Board Pattern 

1.2,3 

IDDOP 

VDD = 5.5V, 10 = 0mA, 

VI = VDD or O.OV, E = O.OV, 
f = 10MHz, G = VDD, 
Checker Board Pattern 

1,2.3 

IDDDR 

VDD = 2.5V, 10 = 0mA, 

VI = VDD or GND, E = VDD 

1,2,3 

FT 

VDD = 4.5V and 5.5V, 

VI = VDD or GND, f= 1MHz 

7, 8A, 8B 

FN 

VDD = 4.5V and 5.5V, 

VIL = 0.2 VDD, 

VIH = 0.8VDD,f = 1MHz 

7, 8A, 8B 


-55°C,+25°C,+125°C 2. 


-55°C, +25°C, +125°C VDD- 
0.4V 


-55°C, +25°C, +125°C 


-55°C,+25°C,+125°C -10 


-55°C,+25°C, +125°C 


-55^C, +25°C, +125°C 


-55°C, +25°C, +125°C 


-55°C,+25°C, +125°C 


-55°C, +25°C, +126°C 


-55°C, +25°C, +125°C 


-55°C, +25°C, +125®C 



1. All Voltages referenced to device GND. 

2. Typical IDDOP derating = 2.75mA/MHz (2.75mA increase in IDDOP per 1MHz Increase in address frequency.) 
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Specifications HS-65758RH, HS-65759RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1,2, 3) 
CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Address Access Time 

TAVQV 

VDD = 4.5V and 5.5V 

9,10,11 

-55®C, +25‘*C, +125°C 

- 

35 

ns 

Chip Enable Access Time 

TELQV 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C, +25®C, +125®C 

- 

35 

ns 

Write Recovery Time 

TWHAX 

VDD = 4.5V 

9,10,11 

-55®C, +25°C, +125®C 

0 


ns 

Address Hold Time 

TEHAX 

VDD = 4.5V 

9,10,11 

-55®C, +25°C, +125°C 

0 


ns 

Chip Enable to 

End-of-Write 

TELWH 

VDD = 4.5V 

9, 10,11 

-55®C, +25°C, +125®C 

30 


ns 

Address Valid to 

End-of-Write 

TAVEH 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +125°C 

30 


ns 

Chip Enable Pulse Width 

TELEH 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +125*^0 

30 


ns 

Address Setup Time 

TAVWL 

VDD = 4.5V 

9,10,11 

-55°C, +25®C, +125°C 

0 


ns 

TAVEL 

VDD = 4.5V 

9,10,11 

-55°C,+25°C,+125°C 

0 


ns 

Write to End-of-Write 

TWLEH 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +125°C 

30 


ns 

Write Enable Pulse Width 

TWLWH 

VDD = 4.5V 

9,10,11 

-55°C, +25°C. +125°C 

30 


ns 

Data Setup Time 

TDVWH 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +125°C 

18 


ns 

TDVEH 

VDD = 4.5V 

9,10,11 

-55®C, +25°C, +125°C 

18 


ns 

Address Valid to 

End-of-Write 

TAVWH 

VDD =: 4.5V 

9,10,11 

-55°C, +25°C, +125°C 

30 


ns 

Data Hold Time 


VDD = 4.5V 

moomi 

-55°C, +25°C, +125®C 

0 


ns 

TEHDX 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +125°C 

0 


ns 

Output Enable Valid Time 

TGLQV 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +125°C 


15 

ns 


NOTES: 

1. All voltages referenced to device GND. 

2. AC measurements assume transition time < 5ns; Input levels = O.OV or VDD; timing reference levels = 1.5V; output load = 1TTL 
equivalent load and CL > 50pF, for CL > 50pF, access times are derated 0.15ns/pF. 

3. For timing waveforms see Low Voltage Data Retention and ReadA/Vrite Cycles. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Input Capacitance (Note 2) 


I/O Capacitance (Note 2) 


Write Enable to Output in High Z 


Write Enable High to Output ON 


Chip Enable to Output ON 


Chip Enable to Output in High Z 



(NOTE 1) 

CONDITIONS 


VDD= Open, f= 1MHz 


VDD = Open, f= 1MHz 


VDD = 4.5V and 5.5V 


VDD = 4.5V and 5.5V 


VDD = 4.5V and 5.5V 


VDD = 4.5V and 5.5V 


TEMPERATURE 


Ta = +25°C 


Ta = +25°C 


-55°C<Ta^+125°C 


-55°C^Ta^+125°C 


-55°C^Ta^+125®C 


-55°C^Ta^+125®C 














































































































































































Specifications HS~65758RH, HS-65759RH 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Read/Write/Cycle Time 

TAVAX 

VDD = 4.5V and 5.5V 

-55°C, +25°C, +125°C 

35 

- 

ns 

Output Hold from Address Change 

TAXQX 

VDD = 4.5V and 5.5V 

-55°C^Ta^+125°C 

5 

- 

ns 

Output Enable to Output ON 

TGLQX 

VDD = 4.5V and 5.5V 

-55°C^Ta^+125°C 

2 

- 

ns 

Output Disable Time 

TGHQZ 

VDD = 4.5V and 5.5V 

-55°C^Ta^+125°C 

- 

15 

ns 

Write Cycle Time 

TAVAX 

VDD = 4.5V and 5.5V 

-55°C^Ta^+125°C 

35 

- 

ns 

Operating Supply Currents 

IDDOP 

VDD = 5.5V, lO = 0mA, 

VI = VDD orOV, E = 0V, 
f = 20MHz, G = GND, 
Checker Board pattern 

-55°C, +25°C, +125®C 

■ 

120 

mA 


NOTES: 

1. The parameters listed are controlled via design or process parameters and are not directly tested. These parameters are characterized 
upon initial design release and upon design changes which would affect these characteristics.'' 

2. All measurements referenced to device ground. 


TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISES 




(NOTE 1) 

CONDITIONS 


LIMITS 


PARAMETERS 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Standby Supply Current 

IDDSB 

VDD = 5.5V, 10 = 0mA, E = VDD, 

VI = VDD or O.OV 

+25°C 

■ 

2 

mA 

Enabled Supply Current 

IDDEN 

VDD = 5.5V, 10 = 0mA. E = O.OV, 

VI = VDD or O.OV, Checker Board 
Pattern 

+25°C 

■ 

65 

mA 

Operating Supply Current 
(Note 2) 

IDDOP 

VDD = 5.5V, 10 = 0mA, f = 10MHz, 

E = O.OV, VI = VDD or O.OV, 

G = VDD, Checker Board Pattern 

+25°C 

■ 

95 

mA 

Data Retention Supply Current 

IDDDR 

VDD = 2.0V, 10 = 0mA. E = VDD 

+25°C 

- 

1.0 

mA 


NOTES: 

1. DC parameters not listed in this table are tested at the +25°C pre-irradiation test limits. All AC parameters are tested at the +25°C 
pre-irradiation test limits. 

2. Typical IDDOP derating = 2.75mA/MHz. (2.75mA increase in IDDOP per 1MHz increase in address frequency.) 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1.7.9 

1,7,9 

Interim Test 1 and 2 

100%/5004 

1,7,9 

N/A 

PDA 1 and 2 

100%/5004 

1,7, A 

1,7 

Final Test 

100%/5004 

2, 3, 8A, 8B, 10, 11 

2,3,8A,8B, 10,11 

Group A. 

Samples/5005 

1,2,3,7, 8A, 8B, 9, 10, 11 

1,2, 3,7,8A, 8B, 9,10,11 

Group B 
(Optional) 

B5 

Samples/5005 

1,2,3, 7, 8A, 8B, 9,10,11 

N/A 

Others 

Samples/5005 

1,7 

N/A 

Group C (Optional) 

Samples/5005 

N/A 

1,7 

Group D (Optional) 

Samples/5005 

1,7 

1,7 

Group E, Subgroup 2 

Samples/5005 

1,7,9 

1,7,9 
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HS-65758RH, HS-65759RH 
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HS-65758RH 


Burn-In Circuits 


HS9-65758RH, HS1-65758RH 



HS9-65758RH, HS1-65758RH 



STATIC CONFIGURATION 


DYNAMIC CONFIGURATION 


Power Supply: VDD = 6.0V ± 0.5V 
Resistors = 47KQ ± 10% 

IDD < 5mA per socket 


Power Supply: VDD = 6.0V ± 0.5V for Burn-In 
Power Supply: VDD = 5.5V ± 0.5V for Life Test 
Resistors = lOKO ± 10%, >0.25W, except 
R2 = 47KO±10%, >0.25W 
VIH = 5.5 ± 0.5V, VIL = 0.4V ± 0.4V for Burn-In 
VIH = 5.0 ± 0.5V, VIL = 0.4V ± 0.4V for Life Test 
IDD < 100mA per socket 
FO = lOOKHz ± 10%, 50% Duty Cycle 

F1 = F0/2;F2 = F1/2; F3 = F2/2; F4 = F3/2;F5 = F4/2... F16 = F15/2 


64K RAM GROUP E QUALIFICATION DEVICE 


RAD INITIALIZATION WAVEFORMS 
MOBILE BIAS FOR RHD1 8K x 8 



ENABLE 

CONTROL 

(F13) 


ENABLE CONTROL CIRCUIT = 

VDD FOR ONE CYCLE OF FI 2 —i- 

AND THEN GOES TO VSS 

MOBILE BIAS RAD CONFIGURATION 


Power Supply: VDD = 5.5V 
Resistors = 47KO ± 10%, >0.25W 
VIH = 5.5 ± 0.5V, VIL = 0.4V ± 0.4V 
FO = lOOKHz ± 10%, 50% Duty Cycle 

FI = FO/2; F2 = FI/2, F3 = F2/2; F4 = F3/2; F5 = F4/2... F12 = F11/2 
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HS-65759RH 


Burn-In Circuits (continued) 

HS9-6575gRH 



NOTES: 

Power Supply: VDD = 6.0V ± 0.5V 
Resistors = 10KQ ± 10% 

IDD < 5mA per socket 


Typical Performance Curves 

HS-65758, HS-65758RH (32K x 8 SOI SRAM) IDDOP COMPARI¬ 
SON WITH TYPICAL 256K RAD HARD SRAMS 



FREQUENCY (MHz) 


HS9-65759RH 



NOTES: 

Power Supply: VDD = 6.0V ± 0.5V for Burn-In 
Power Supply: VDD = 5.5V ± 0.5V for Life Test 
Resistors = 10KO ± 10%, >0.25W, except 
R2 = 47Kn ± 10%, >0.25W 
VIH = 5.5 ± 0.5V. VIL = 0.4V ± 0.4V for Burn-In 
VIH = 5.0 ± 0.5V, VIL = 0.4V ± 0.4V for Life Test 
IDD < 100mA per socket 
FO = lOOKHz ± 10%, 50% Duty Cycle 

FI = FO/2: F2 = FI/2; F3 = F2/2: F4 = F3/2: F5 = F4/2... F16 = F15/2 


HS-65758RH, HS-65759RH TYPICAL ENABLED CURRENT 
OVER TEMPERATURE FOR DIFFERENT PATTERNS 

















HS-65758RH, HS-65759RH 


Ham's - Space Level Product Flow 

SEM - Traceable to Diffusion Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection (Note 1) 

Gamma Radiation Assurance Tests 
100% Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Notes 1, 2) 
Temperature Cycling Method 1010 Condition C 
constant Acceleration method 2001 Y1 30KG 
Particle Impact Noise Detection method 2020, 

Condition A 20G 
Marking and Serialization 
Initial Electrical Tests (TO) 

Static Burn-In 72 Hour, +125°C method 1015 Condition A 
Room Temperature Electrical Tests (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 


Dynamic Burn-In 240 Hours, +125°C Method 1015 
Condition D 

Electrical Tests Subgroups 1, 7,9 (T2) 

Delta Calculation (TO - T2) 

PDA Calculation 3% Functional 

5% Subgroups 1,7, A 
Electrical Test +125°C. -55°C 
Group A Inspection Method 5005 
X-Ray Inspection Method 2012 
Fine and Gross Leak Tests Method 1014 
Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 
Group D Inspection (Notes 2, 4) Method 5005 
External Visual Inspection Method 2009 
Data Package Generation (Note 3) 


1. Visual Inspection is performed to MIL-STD-883 Method 2010, Condition B alternate screening in lieu of high power visual Inspection. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: 

Assembly Attributes (post seal) Test Variables Data, DC Test and TELQV 

Test Attributes (Includes Group A)-55°C,+25°C,+125°C +25°C Initial Test 

Shippable Serial Number List +25°C Interim Test 1 

Radiation Testing Certificate of Conformance +25°C Interim Test 2 

Wafer Lot Acceptance Report (includes SEM report) +25°C Delta Over Burn-In 

X-Ray Report and Film 

4. Group B data package contains Attributes Data pulse Variables Data, DC Test and TELQV. Group D data package contains Attributes only. 

5. Total Dose Radiation sample selection shall be in accordance with Method 5005, Group E Subgroup 2 except 64K RAM test devices from 
the HS-65758/9 wafers undergoing Group E qualification will be used for Rad testing. 
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HS-65758RH, HS-65759RH 


Metallization Topology 

DIE DIMENSIONS: 

8310 X 11790^lm x 584nm 
METALLIZATION: 

Metal 1 Thickness: 8kA ± 2k A 
Metal 1 Type = TiW 

Metal 2 Thickness: 16kA ± 2kA 
Metal 2 Type = AI/Si/Cu 

Metallization Mask Layout 


GLASSIVATION: 

Type: SiOg 

Thickness: 8kA± IkA 

DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 
1.5x10®A/cm2 


HS-65758RH 
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SEMICONDUCTOR 


HS-65647RH 


December 1992 


Features 

• 1.2 Micron Radiation Hardened SOS CMOS 

- Total Dose 3x10^ RAD (Si) 

- Transient Upset >1 x 10"'^ RAD (Si)/s 

- Single Event Upset < 1 x 10'^^ Errors/Bit-Day 

• Latch-up Free 

• LET Threshold >250 MeV/mg/cm2 

• Low Standby Supply Current 10mA (Max) 

• Low Operating Supply Current 100mA (2MHz) 

• Fast Access Time 50ns (Max), 35ns (Typ) 

• High Output Drive Capability 

• Gated Input Buffers (Gated by E2) 

• Six Transistor Memory Cell 

• Fully Static Design 

• Asynchronous Operation 

• CMOS Inputs 

• 5V Single Power Supply 

• Military Temperature Range -55°C to +125°C 

• Industry Standard JEDEC Pinout 

Description 

The Harris HS-65647RH Is a fully asynchronous 8K x 8 
radiation hardened static RAM. This RAM is fabricated using 
the Harris 1.2 micron silicon-on-sapphire CMOS technology. 
This technology gives exceptional hardness to all types of 
radiation, including neutron fluence, total ionizing dose, high 
intensity ionizing dose rates, and cosmic rays. 

Low power operation Is provided by a fully static design. Low 
standby power can be achieved without pull-up resistors, 
due to the gated input buffer design. 


Radiation Hardened 
8K X 8 SOS CMOS Static RAM 


Functional Diagram 


ROW 

DECODER 

II 

_I 



Uf 

INPUT 

DATA 

CIRCUIT 

n 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 oho 


File Number 2928.1 
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HS-65647RH 


Pinouts 

HS1-65647RH 28 PIN CERAMIC DIP 
CASE OUTLINE D-10, CONFIGURATION 3 
TOP VIEW 


hc[T 

-- 

is] VDD 

A12 [T 



atE 


^E2 

abE 


ii] A8 

AS E 


2^ A9 

A4 E 


^ All 

A3 E 



A2 E 


iJ] A10 

A1 E 


ilE7 

AO Oi 


JUdq? 

poo QT 


li]0Q6 

DQ1 E 


itJdqs 

DQ2 E 


^ DQ4 

gndE 


isjoca 


HS9A65647RH 36 PIN FLATPACK 
INTERNAL PACKAGE CODE “HFQ” 
TOP VIEW 



HS9-65647RH 28 PIN FLATPACK 
CASE OUTLINE F11A, CONFIGURATION 2 
TOP VIEW 



HM4>65647RH 32 PIN CERAMIC LCC 
INTERNAL PACKAGE CODE “HPQ” 
TOP VIEW 










Absolute Maximum Ratings 


Specifications HS-65647RH 


Reliability Information 


Supply Voltage.+7.0V Thermal Resistance Gia 0jc 

Input, Output or I/O Voltage.. GND-0.3V to VDD+0.3V Braze Seal DIP Package. 28.5^/W 8.0°C/W 

Storage Temperature Range ..-65°C to +150°C Braze Seal Flatpack Package. 53.4°C/W 7.4°C/W 

Junction Temperature...+175°C Maximum Package Power Dissipation at +125°C 

Lead Temperature (Soldering 10s)... +300°C Braze Seal DIP Package..1.75W 

Typical Derating Factor..3mA/MHz Increase In IDDOP Braze Seal Flatpack Package.936mW 

ESD Classification..Class 1 Gate Count.. 101,000 Gates 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range (VDD).+4.5V to +5.5V Input High Voltage (VIH)..0.8VDD to VDD 

Operating Temperature Range (T^).-55°C to +125°C Data Retention Supply Voltage... 2.0V 

Input Low Voltage (VIL).OV to +0.2VDD Input Rise and Fall Time.40ns Max. 


PARAMETER 

SYMBOL 

High Level Output 

Voltage 

VOH 

Low Level Output 

Voltage 

VOL 

High Impedance Output 
Leakage Current 

lOZL or 
lOZH 

Input Leakage Current 


Standby Supply Current 

I IDDSB 



Operating Supply 
Current (Note 2) 


Data Retention Supply 
Current 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTE 1) 
CONDITIONS 


VDD = 4.5V, 10 = -5mA 
VI = VDD orGND 


VDD = 4.5V, 10 = 8.0mA 
VI = VDD orGND 


VDD = 5.5V. VO = GND or 
VDD, VI = VDD or GND 
El = VDD, E2 = OV 


VDD = 5.5V, VI = VDD or 
GND 


VDD = 5.5V, 10 = 0mA, 
Vl_= VDD or GND 
El = VDD, E2 = OV 


Functional Tests 

FT 

Noise Immunity 

FN 

Functional Test 



VDD = 5.5V, 10 = 0mA, 
yi_= VDD or GND 
El = O.OV, E2 = VDD 


VDD = 5.5V, 10 = 0mA, 
VI = VDD orGND, 

E2 = VDD, El =0V, 
f = 2MHz 


VDD = 2.0V, 10 = 0mA, 
yi_=: VDD or GND 
El = VDD, E2 = OV 


VDD = 4.5V and 5.5V 
VI = VDD or GND, f= 1MHz 


VDD = 4.5, VIL = 0.2 VDD 
VIH = 0.8 VDD, f= 1MHz 


GROUPA 
SUBGROUPS 

TEMPERATURE 

1,2,3 

-55°C, +25°C. 
+85°C, +125°C 

1,2,3 

-55°C, +25°C, 
+85°C, +125°C 

1,3 

-55°C, +25°C 

2 

+85°C 

2 

+125°C 

1,2,3 

-55°C, +25°C, 
+85°C, +125°C 

1,3 

-55°C, +25®C 

2 

+85°C 

2 

+125°C 

3 

-55°C 

1 

+25°C 

2 

+85°C, +125°C 

3 

-55°C 

1 

+25°C 

2 

+85°C, +125?C 

1,3 

-55°C, +25°C 

2 

+85°C 

2 

+125°C 

7, 8A, 8B 

-55°C, +25°C, 
+85°C, +125®C 

7, 8A, 8B 

-55°C, +25°C, 
+85°C,+125°C 


LIMITS 

MIN I MAX UNITS 


- 1.0 1.0 


100 mA 


1. All voltages referenced to device GND. 

2. Typical IDDOP derating = 3mA/MHz (3mA increase in IDDOP per 1MHz increase in 

3. In order for this device to be in low power standby mode. E2 must be disabled (low). 


address frequency.) 
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Specifications HS-65647RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1.2. 3) 
CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Address Access Time 

TAVQV 

VDD = 4.5V 

9,10,11 

-55®C, +25°C, +85°C. +125®C 

- 

50 

ns 

Output Enable Access Time 

TGLQV 

VDD = 4.5V 

9.10,11 

-55°C, +25®C, +85®C, +125°C 


15 

ns 

Chip Enable Access Time 

TE1LQV 

TE2HQV 

VDD = 4.5V 

9,10,11 

-55°C, +25®C, +85®C, +125®C 

- 

50 

ns 

Write Recovery Time 

TWHAX 

TE1HAX 

TE2LAX 

VDD = 4.5V 

9,10,11 

-55°C, +25®C, +85®C, +125®C 

1 

■ 

ns 

Chip Enable to End-of-Write 

TE1LE1H 

TE2HE2L 

VDD = 4.5V 

9,10,11 

-55®C, +25®C, +85°C, +125®C 

35 

- 

ns 

Address Setup Time 

TAVWL 

TAVE1L 

TAVE2H 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +85°C, +125°C 

5 

■ 

ns 

Write Enable Pulse Width 

TWLWH 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +85°C, +125°C 

m 


ns 

Data Setup Time 

TDVWH 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +85°C, +125®C 



ns 

TDVE1H 

TDVE2L 

VDD = 4.5V 

9,10,11 

-55°C, +25®C, +85°C, +125°C 

30 


ns 

Data Hold Time 

TWHDX 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +85°C, +125°C 

0 


ns 

Address Hold Time 

TAVE1H 

TAVE2L 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +85°C, +125®C 

40 


ns 

TE2LDX 

TE1HDX 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +85°C, +125°C 

0 


ns 


NOTES: 


1. AC measurements tested at worst case VDD. Guaranteed over full operating range. 

2. AC measurements assume transition time 5 5ns; input levels=O.OV to VDD; timing reference levels=2.0V; output load = 1TTL equivalent 
load and CL ^ 50pF, for CL > 50pF, access times are derated 0.15ns/pF. 

3. For timing waveforms, see Low Voltage Data Retention and Read/Write Cycles. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

input Capacitance 

CIN 

VDD = Open, f= 1MHz 

1,2,4 

Ta = +25®C 


12 

PF 

VDD = Open, f = 1MHz 

1,2,4 

Ta = +25®C 


12 

PF 

I/O Capacitance 

- Cl/0 

VDD = Open, f= 1MHz 

1,2,4 

Ta = +25“C 


12 

pF 

VDD = Open, f= 1MHz 

1,2,4 

Ta = +25°C 


12 

pF 

Write Enable to Output in 
HighZ 

TWLQZ 

VDD = 4.5V and 6.5V 

■ 

-55°C^Ta^+125®C 


10 

ns 

Write Enable High to Output 
ON 

TWHQX 

VDD = 4.5V and 5.5V 

■ 

-55®C^Ta^+125®C 

0 

- 

ns 

Chip Enable to Output ON 

TE1LQX 

TE2HQX 

VDD = 4.5V and 5.5V 

■ 

-55°C£Ta^+125°C 

0 

- 

ns 

Output Enable to Output ON 

TGLQX 

VDD = 4.5V and 5.5V 

1 

-55°C^Ta^+125®C 

0 


ns 

Chip Enable to Output in 
HighZ 

TE1HQZ 

TE2LQZ 

VDD = 4.5V and 5.5V 

■1 

-55°C^Ta^+125®C 

- 

15 

ns 

Output Disable to Output in 
HighZ 

TGHQZ 

VDD = 4.5V and 5.5V 

■ 

-55°C^Ta^+125°C 

- 

15 

ns 
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Specifications HS-65647RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 


LIMITS 

CONDITIONS NOTES TEMPERATURE MIN I MAX UNITS 


-55°C^Ta^+125°C 0 


Output Hold from Address TAXQX VDD = 4.5V and 5.5V 
Change 


NOTES: 

1. The parameters listed are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 

2. Applies to DIP device types only. 

3. Applies to FlatpacK device types only. 

4. All measurements referenced to device GND. 


BhI 


TABLE 4. POST 300K RAD DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

Standby Supply Current 

IDDSB 

Enabled Supply Current 

IDDEN 

Operating Supply Current 

IDDOP 

(Note 2) 


Data Retention Supply Current 

IDDDR 


El = O.OV, 
GND 



1 LIMITS 1 


TEMPERATURE 

MIN 


UNITS 

+25°C 

- 

10 

mA 

+25°C 

- 

82 

mA 

+25°C 

- 

100 

mA 

+25°C 

- 

6 

mA 


E = OV.VI = VDD or GND 


1. DC parameters not listed in this table are tested at the +25°C pre-irradiation test limits. All AC parameters are tested at the +25°C pre- 
irradiatlon test limits. 

2. Typical IDDOP derating = 3mA/MH2 (3mA increase in IDDOP per 1MHz increase in address frequency.) 

TABLE 5. BURN-IN DELTA PARAMETERS (+25°C), GROUP B, SUBGROUP 5 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Standby Supply Current 

IDDSB 

±150pA 

High Impedance Output Leakage Current 

I02H, lOZL 

±2pA 

input Leakage Current 

IIHJIL 

±150nA 

Low Level Output Voltage 

VOL 

±60mV 

Output High Voltage 

VOH 

± 150mV 


TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

1,7,9 

Interim Tests 1 and 11 

100%/5004 

1,7, 9, A 

N/A 

PDA 1 and 11 

100%/5004 

1,7,A 

1,7 

Final Test 

100%/5004 

2, 3, 8A, 8B, 10,11 

2,3, 8A, 8B, 10,11 

Group A 

Samples/5005 

1,2,3,7,8A, 8B, 9, 10, 11 

1,2,3,7,8A, 8B, 9,10,11 

Group B 

B5 

Samples/5005 

1,2,3, 7,8A, 8B, 9,10,11 

N/A 

(Optional) 

Others 

Samples/5005 

1,7 

N/A 

Group C (Optional) 

Samples/5005 

N/A 

1,7 

Group D (Optional) 

Samples/5005 

1,7 

1,7 

Group E, Subgroup 2 

Samples/5005 

1,7,9 

1,7,9 


8 
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HS-65647RH 



READ CYCLE II: W HIGH 



WRITE CYCLE I: LATE WRITE 




















HS 



WRITE CYCLE III: EARLY WHITE - CONTROLLED BY E2 



- TAVAX - 

* “2 

_ 

m 



■mmin 

TE2HE2L 


mBB 

TAVE2L 
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HS-65647RH 


Performance Curves 

HS-65647RH TYPICAL PERFORMANCE CHARACTERISTICS 

Ta = +25®C, Unless Otherwise Specified 















HS-i 


Burn-In Circuits 

HS>65647RH 28 PIN FLATPACK AND CERAMIC DIP 



VDD = 5.5V Min 

R = 10kQ ± 10%, except R2 = 47kn ± 10% 

VIH: VDD ± 0.5V. VIL. 0.4V ± 0.4V 
FO = 100kHz ± 10%. 50% Duty Cycle 
n = FO/2; F2 = FI/2; F3 = F2/2;... F14 = F13/2 
FO = inverted FO 


HS-65647RH 36 PIN FLATPACK 



VDD = 5.5V Min 

R = 10ka ± 10%. except R2 = 4.7ka ± 10% 

VIH: VDD ± 0.5V, VIL: 0.4V ± 0.4V 
FO = 100kHz ± 10%, 50% Duty Cycle 
R = FO/2; F2 = FI/2; F3 = F2/2;... F14 = F13/2 
FO = Inverted FO 


HS-65647RH 28 PIN FLATPACK AND CERAMIC DIP 



NOTES: 

VDD = 5.5V Min 
R = 10ka±10% 


HS-65647RH 36 PIN FLATPACK 



STATIC CONFIGURATION 

NOTES: 

VDD = 5.5V Min 
R = 10ka±10% 
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HS-65647RH 



NOTES: 

1. VDD=: 5.5V ± 0.6V 
R=10kn±10% 

2. All group E testing Is performed In Ceramic DIP. 

3. Group E sample size is two die/wafer. 


Test Patterns 

MARCH (ll)PATTERN 

After a background of zeros Is written, each cell (from begin¬ 
ning to end in sequence) is read, written to a one and 
reread. When the array is full of ones each cell (from the end 
to the beginning) Is read, restored to a zero and reread. 

After this the pattern is repeated but with complemented 
data. 

MASEST PATTERN (Multiple Address Select Pattern) 

A checkerboard pattern is written into the memory. Then the 
first cell is read, then its binary address complement is read. 
The second cell is read and then its binary address comple¬ 
ment is read. This pattern of incrementing the address and 
then reading its binary address complement is repeated until 
the entire memory is read. 

This is then repeated but using a checkerboard bar pattern. 

GALROW PATTERN (Row Galloping Pattern) 

After a background of zeros is written into the memory a one 
is written Into the first cell. It is then read alternately with 


each other cell in the row. The test cell is then rewritten back 
to a zero. The test cell is then incremented and the 
sequence is repeated until all cells in the memory have been 
used as a test ceil. 

This is pattern then repeated but using complemented data. 

GALCOL PATTERN (Column Galloping Pattern) 

After a background of zeros is written into the memory a one 
is written into the first cell. It is then read alternately with 
each other cell in the column. The test cell is then rewritten 
back to a zero. The test cell Is then incremented and the 
sequence is repeated until all cells in the memory have been 
used as a test cell. 

This is pattern then repeated but using complemented data. 

CHECKERBOARD PATTERN and CHECKERBOARD BAR 

A checkerboard is written (101010) into the memory and 
then the pattern is read back. This is then repeated but using 
complemented data. 






HS-65647RH 


Harris - Q Product Flow 

SEM - Traceable to Diffusion Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection (Note 1) 

Gamma Radiation Assurance Tests Method 1019 
100% Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Notes 1, 2) 
Temperature Cycling Method 1010 Condition C 
Constant Acceleration Method 2001 Y1 30KG 
Particle Impact Noise Detection Method 2020, 

(Condition A 20G) 

Marking and Serialization 
Initial Electrical Tests (TO) 

Static Burn-Ui 72 Hour, +125°C Method 1015 Condition A 
Room Temperature Electrical Tests (T1) 

Burn-In Delta Calculation (T0-T1) 


PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Dynamic Burn-In 240 Hours, +125°C Method 1015 
Condition D 

Electrical Tests Subgroups 1, 7,9 (T2) Method 5004 
Burn-In Delta Calculations (TO - T2) 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A Method 5004 
Electrical Test +125°C, +85°C. -55°C Method 5004 
Group A Inspection Method 5005 
X-Ray Inspection Method 2012 
Fine and Gross Leak Tests Method 1014 
Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 (Optional) 
Group D Inspection (Notes 2, 4) Method 5005 (Optional) 
External Visual Inspection Method 2009 
Data Package Generation (Note 3) 


1. Visual Inspection is performed to MIL-STD-883 Method 2010, Condition A, with the following modification for SOS technology devices: 
Semicircular cracks not in an active area which start and end at the die edge are acceptable. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: 


Assembly Attributes (post seal) Test Variables Data, DC Test and TELQV 

Test Attributes (includes Group A) -55°C, +25°C, +85°C, +125°C +25°C Initial Test 

Shippable Serial Number List +25°C Interim Test 1 

Radiation Testing Certificate of Conformance +25°C Interim Test 2 

Wafer Lot Acceptance Report (includes SEM report) +25°C Delta Over Burn-In 

X-Ray Report and Film 

4. Group B data package contains Attributes Data plus Variables Data, DC Test and TE2HQV. Group D data package contains Attributes only. 


Harris -8 Product Flow 


Internal Visual Inspection , Alternate Condition B (Note 1) 
Gamma Radiation Assurance Tests Method 1019 
Customer Pre-Cap Visual Inspection (Notes 1, 2) 
Temperature Cycling Method 1010 Condition C (50 Cycles) 
Constant Acceleration Method 2001 Y1 30KG 
Fine and Gross Leak Tests Method 1014 
Marking 

Initial Electrical Tests (TO) 

Dynamic Burn-In 160 Hours, +125°C Method 1015 or Equiv¬ 
alent Condition D 


Electrical Tests Subgroups 1, 7,9 (T1) Method 5004 
PDA Calculation 5% Subgroups 1, 7 Method 5004 
Electrical Test +125°C. +85°C, -55°C Method 5004 
Group A Inspection Method 5005 
Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 (Optional) 
Group C Inspection (Notes 2, 4) Method 5005 (Optional) 
Group D Inspection (Notes 2, 4) Method 5005 (Optional) 
External Visual Inspection Method 2009 
Data Package Generation (Note 3) 


1. Visual Inspection is performed to MIL-STD-883 Method 2010, Alternate Condition B, with the following modification for SOS technology 
devices: Semicircular cracks not in an active area which start and end at the die edge are acceptable. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: 

Test Attributes (includes Group A) -55°C, +25®C, +85®C, +125°C 

Shippable Serial Number List 

Radiation Testing Certificate of Conformance 

4. Group B, C and D data package contains Attributes Data only. 
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HS-65647RH 



Metallization Topology 

DIE DIMENSIONS: DIE ATTACH: 

313x291 X 21 ±1mlls Material: Silver Glass 

METALLIZATION: WORST CASE CURRENT DENSITY: 

Type: Al/Si/Cu * o 1.5 x 10® Amps/cm^ 

Metal 1 Thickness: 7500A ± 2kA 
Metal 2 Thickness: lOkA ± 2kA 

GLASSIVATION: 

Type:Si02 , o 
Thickness: 8kA ± IkA 

Metallization Mask Layout 

HS-65647RH 





8-24 


□ (22) G 



















SEMICONDUCTOR 


HS-65643RH 


December 1992 


Radiation Hardened 
64K X 1 SOS CMOS Static RAM 


Features 

• 1.2 Micron Radiation Hardened SOS CMOS 

- Totai Dose 3x10® RAD (SI) 

- Transient Upset >1x10^^ RAD (Si)/s 

- Single Event Upset <1 x 10’^^ Errors/Bit-Day 

• Latch-up Free 

• LET Threshold >250 MeV/mg/cm2 

• Low Standby Supply Current 10mA (Max) 

• Low Operating Supply Current 35mA (Max) 

• Fast Access Time 50ns (Max), 35ns (Typ) 

• High Output Drive Capability ±8mA 

• Gated Input Buffers 

• Six Transistor Memory Cell 

• Fully Static Design 

• Asynchronous Operation 

• CMOS Inputs 

• 5V Single Power Supply 

• Military Temperature Range -55°C to +125®C 

Description 

The Harris HS-65643RH is a fully asynchronous 64K x 1 
radiation hardened static RAM. This RAM is fabricated using 
the Harris 1.2 micron silicon-on-sapphire CMOS technology. 
This technology gives exceptional hardness to all types of 
radiation, including neutron fluence, total ionizing dose, high 
intensity ionizing dose rates, and cosmic rays. 

Low power operation is provided by a fully static design. Low 
standby power can be achieved without pull-up resistors, 
due to the gated input buffer design. 


Functionai Diagram 


256 X 256 
MEMORY ARRAY 


Pinouts 


ROW 

DECODER 

• 

• 

• 

• 

_J 


INPUT 

DATA 

CIRCUIT 

““ 


COLUMN DECODER I 


CONTROL 

CIRCUIT 


HS1-65643RH 24 PIN CERAMIC DIP 
CASE OUTLINE D3, CONFIGURATION 3 
TOP VIEW 



HS9-65643RH 24 PIN FLATPACK 
CASE OUTLINE F6A, CONFIGURATION 2 
TOP VIEW 


AO n=i l 

A2 CZZZ 
A3 I 
A4 I 

A5 1. - 

A6 I 

A7 i- : 

NC I 

Q I 

W I_ 

gnd I 



HS9A-65643RH 28 PIN FLATPACK 
CASE OUTLINE F11A, CONFIGURATION 2 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ _ 


File Number 2794.2 
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Specifications HS-65643RH 


Absolute Maximum Ratings 

Supply Voltage.+7.0V 

Input, Output or I/O Voltage.GND-0.3V to VDD+0.3V 

Storage Temperature Range .....-65°C to +150°C 

Junction Temperature.+175°C 

Lead Temperature (Soldering 10s).+300°C 

Typical Derating Factor.3mA/MHz Increase In IDDOP 

BSD Classification.. Class 1 


Reliability Information 

Thermal Resistance Oja 0jc 

Braze Seal DIP Package. 25°C/W 8.0°C/W 

Braze Seal Flatpack Package. 64°C/W 8.8°C/W 

Maximum Package Power Dissipation at +125®C 

Braze Seal DIP Package...2.0W 

Braze Seal Flatpack Package.781 mW 

Gate Count. 101,000 Gates 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range (VDD).+4.5V to +5.5V Input High Voltage (VIH).. .0.8VDD to VDD 

Operating Temperature Range (T^)..-55°C to +125°C Data Retention Supply Voltage.2.0V 

Input Low Voltage (VIL).OV to +0.2VDD Input Rise and Fall Time...40ns Max. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


High Level Output 
Voltage 


Low Level Output 
Voltage 


High Impedance Output 
Leakage Current 


Input Leakage Current 


Standby Supply Current 


Enable Supply Current 


Operating Supply 
Current (Note 2) 


Data Retention Supply 
Current 


Functional Tests 


Noise Immunity 
Functional Test 


SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUPA 
SUBGROUPS 

TEMPERATURE 

VOH1 

VDD = 4.5V, 10 = -8.0mA 

VI = VDD or GND 

1,2,3 

-55°C, +25°C, 
+85°C. +125°C 

VOH2 

VDD = 4.5V, IO = -100pA 

VI = VDD or GND 

1.2,3 

-55°C, +25°C, 
+85°C, +125°C 

VOL 

VDD = 4.5V, 10 = 8.0mA 

VI = VDD or GND 

1,2,3 

-55®C, +25®C, 
+85°C, +125°C 

lOZL or 

VDD = 5.5V, VO = GND or 

1.3 

-55°C, +25°C 

lOZH 

VDD, VI = VDD or GND 

E = VDD 

2 

+85°C 



2 

+125°C 

IIH orllL 

VDD = 5.5V, VI = VDD or 
GND 

1.2,3 

-55°C,+25°C, 
+85°C, +125°C 

IDDSB 

VDD = 5.5V, 10 = 0mA, 

1.3 

-55®C, +25°C 


VI = VDD or GND 

E = VDD 

2 

+85°C 


2 

+125°C 

IDDEN 

VDD = 5.5V, 10 = 0mA, 

VI = VDD or GND 

E = 0.0V 

1.2,3 

-55°C,+25°C, 

+85°C,+125°C 

IDDOP 

VDD = 5.5V, 10 = 0mA, 

VI = VDD or GND 

E = 0.0V,f= 1MHz 

1,2,3 

-55°C, +25°C, 
+85°C,+125°C 

IDDDR 

VDD = 2.0V, 10 = 0mA, 

1.3 

-55°C, +25°C 


VI = VDD or GND 

E = VDD 

2 

+85°C 


2 

+125°C 

FT 

VDD = 4.5V and 5.5V 

VI = VDD or GND, f= 1MHz 

7, 8A, 8B 

-55°C, +25°C, 
+85°C, +125°C 

FN 

VDD = 4.5, VIL = 0.2 VDD 
VIH = 0.8 VDD, f= 1MHz 

7, 8A, 8B 

-55°C, +25°C, * 

+85°C, +125°C 




1. All voltages referenced to device GND. 

2. Typical IDDOP derating = 3mA/MHz (3mA increase in IDDOP per 1MHz increase in address frequency.) 
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Specifications HS-65643RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

(NOTES 1, 2, 3) 
CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


Address Access Time 

TAVQV 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C, +125°C 

mum 

ns 

Chip Enable Access Time 

TELQV 

VDD = 4.5V 

9, 10,11 

-55°C, -i-25°C, -»-85°C, +125°C 

50 

ns 

Write Recovery Time 

TWHAX 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C, +125°C 

0 

ns 

Address Hold Time 

TEHAX 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +85°C, +125°C 

0 

ns 

Chip Enable to End-of-Write 

TELWH 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, +85°C, +125°C 

30 - 

ns 

Address Valid to End-of-Write 

TAVEH 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C, +125°C 

mmt 

ns 

Chip Enable Pulse Width 

TELEH 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C. +125°C 

UBI 

ns 

Address Setup Time 

TAVWL 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C. +85°C, +125°C 

10 

ns 


TAVEL 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C, +125°C 

5 

ns 

Write to End-of-Write 

TWLEH 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C, +125°C 

30 

ns 

Write Enable Pulse Width 

TWLWH 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C, +125°C 

25 

ns 

Data Setup Time 

TDVWH 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C, +125°C 

mm 

ns 


TDVEH 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, -i-85°C, -f-125°C 

QDI 

ns 

Address Valid to End-of-Write 

TAVWH 

VDD = 4.5V 

9. 10,11 

-55°C, +25°C, +85°C, +125°C 

30 

ns 

Data Hold Time 

TWHDX 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C, +125°C 

0 

ns 


TEHDX 

VDD = 4.5V 

9, 10,11 

-55°C, +25°C, +85°C, -l■125°C 

0 

ns 


NOTES: 

1. AC measurements tested at worst case VDD. Guaranteed over full operating range. 

2. AC measurements assume transition time ^ 5ns: input levels = O.OV to VDD; timing reference levels = 2.0V; output load = 1 TTL equivalent 
load and CL ^ 50pF, for CL > 50pF, access times are derated 0.15ns/pF. 

3. For timing waveforms, see Low Voltage Data Retention and ReadA/Vrite Cycles. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 







LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input Capacitance 

CIN 

VDD = Open, f = 1MHz 

1,2,4 

Ta = +25°C 

- 

12 

PF 



VDD = Open, f = 1MHz 

1,2,4 

Ta = +25°C 

- 

12 

pF 

I/O Capacitance 

COUT 

VDD = Open, f= 1MHz 

1,2,4 

TA = ^-25°C 

- . 

12 

pF 



VDD = Open, f= 1MHz 

1,2,4 

Ta = +25°C 

- 

12 

pF 

Write Enable to Output 
in High Z 

TWLQZ 

VDD = 4.5V and 5.5V 

■ 

-55°C^Ta^+125°C 

- 

15 

ns 


Write Enable High to TWHQX VDD = 4.5V and 5.5V 1 -55°C ^ Ta<+ 125°C 0 - ns 

Output ON 





































































































































































Specifications HS-65643RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 


Chip Enable to Output 
ON 


Chip Enable to 
Output High Z 



CONDITIONS 


TELQX VDD = 4.5V and 5.5V 


TEHQZ VDD = 4.5V and 5.5V 


Read/Write/Cycle Time TAVAX VDD = 4.5V and 5.5V 


Output Hold from TAXQX VDD = 4.5V and 5.5V 

Address Change 


LIMITS 

NOTES TEMPERATURE MIN MAX UNITS 


-55°C^Ta^+125°C 


-55°C^Ta^+125°C 


-55°C^Ta^+125°C 50 


-55°C^Ta^+125°C 



1. The parameters listed are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 

2. Applies to DIP device types only. 

3. Applies to Flatpack device types only. 

4. All measurements referenced to device GND. 


TABLE 4. POST 300K RAD DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Standby Supply Current 

IDDSB 

VDD = 5,5V, 10 = 0mA, E = VDD, 

VI = VDD or GND 

+25°C 

- 

10 

mA 

Enabled Supply Current 

IDDEN 

VDD = 5.5V, 10 = 0mA, 

E = 0.0V, VI = VDD or GND 

+25°C 

- 

30 

mA 

Operating Supply Current 
(Note 2) 

IDDOP 

VDD = 5.5V, 10 = 0mA, f = 1 MHz, 

E = 0.0V,VI = VDDorGND 

+25°C 

- 

35 

mA 

Data Retention Supply Current 

IDDDR 

VDD = 2.0V, lO = 0mA, E = VDD 

+25°C 

- 

6 

mA 


1. DC parameters not listed In this table are tested at the +25®C pre-irradiation test limits. All AC parameters are tested at the +25°C pre- 
Irradiatlon test limits. 

2. Typical IDDOP derating = 3mA/MHz (3mA Increase in IDDOP per 1MHz increase in address frequency.) 

TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) GROUP B, SUBGROUP 5 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Standby Supply Current 

IDDSB 

±150pA 

High Impedance Output Leakage Current 

lOZH 

±2pA 


lOZL 

±2pA 

Input Leakage Current 

IIH 

±150nA 


liL 

±150nA 

Low Level Output Voltage 

VOL 

±60mV 

Output High Voltage 

VOH1 

± 400mV 
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CONFORMANCE GROUPS 


Initial Test 


Interim Test I and II 


PDA I and II 


Final Test 


Group A 


Group B I B5 

(Optional) 


Group C (Optional) 


Group D (Optional) 


Group E, Subgroup 2 


Specifications HS-65643RH 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

100%/5004 

1,7,9 

1,7,9 

100%/5004 

1,7, 9, A 

N/A 

100%/5004 

1,7, A 

1,7 

100%/5004 

2, 3, 8A, 8B, 10, 11 

2, 3, 8A, 8B, 10, 11 

Samples/5005 

1,2, 3, 7, 8A, 8B, 9, 10, 11 

1,2,3, 7, 8A, 8B, 9,10,11 

Samples/5005 

1,2,3, 7, 8A, 8B, 9, 10, 11 

N/A 

Samples/5005 

1,7 

N/A 

Samples/5005 

N/A 

1,7,9 

Samples/5005 

1,7 

1,7 

Samples/5005 

1,7,9 

1,7,9 


— TAVQV — 

— TELQV — 








8 












NOTE: In this mode, E rises after W. The address must remain stable whenever both E and W are low. 
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HS-65643RH 


Burn-In Circuits 

HS-65643RH 24 PIN FLATPACK AND CERAMIC DIP 

9 VDD 


AO 

VDD 

A1 

NC 

A2 

A15 





A5 

A12 

A6 

All 


Ain 

A# 

NC 

MIU 

A9 

Q 

Du 

Afl 

Mo 

w 

D 

VSS 

IE 


c 


LOAD V//-VDD/2 

DYNAMIC CONFIGURATION 

NOTES: 

VDD = 5.5V Min 
R = 10O±10% 

DO > D18 are signals from the driver EPROM 
F = 100kHz 


HS-65643RH 24 PIN FLATPACK AND CERAMIC DIP 

VDD 9 


D1 

1 

D2_ 

2 

D3 

3 

P4 

4 

D5_ 

5 

D6 

6 

07_ 

7 

D8 —— 

8 


9 

riv» •— 

_ 

10 


DO 

12 


AO 

A1 

VDD 

24 


NC 

22 _ 

— NC 

A2 

A15 

22 

— D16 

A3 

A14 

^ _ 

— D15 

A4 

A13 

2fi_ 

— D14 

A5 

A12 

19 

— D13 

A6 

All 

J8_ 

— D12 

A7 

A10 

JZ_ 

16 

— Dll 

NC 

A9 

— DIO 

Q 

A8 

_ 

— D9 

W 

D 

14 

— D17 

VSS 

E 

13 



STATIC CONFIGURATION 

NOTES: 

VDD = 5.5V Min 
R = ion±io% 

Static 1 Checkerboard patterns are loaded into the memory for 
static burn-in. After the pattern is written, E is raised to 
VDD and a random address selected with inputs at either 
VDDorVSS 

Static 2 Repeat above except with inverse pattern. 


HS-65643RH 28 PIN FLATPACK 


HS-65643RH 28 PIN FLATPACK 



DYNAMIC CONFIGURATION 

NOTES: 

VDD = 5.5V Min 
R = 100 ±10% 

DO - D18 are signals from the driver EPROM 
F = 100kHz 


-JL AO 

VDD 

_ 

— A1 

A15 

27 

-D16 

-La2 

A14 

26 

-D15 

A3 

A13 

25 

.D14 

S-M 

NC 

24 

-NC 

* AS 

A12 

23 

.D13 

7 Yoo 

VDD 

22 


8 


21 


- VSS 

VSS 



-2-A6 

All 

20 

.D12 

^A7 

A10 

19 

-Dll 

ILq 

A9 

18 

-DIO 

«. w 

A8 

17 

-D9 

J2.NC 

D 

16 

-D7 

-11 VSS 

E 

15 



STATIC CONFIGURATION 

NOTES: 

VDD = 5.5V Min 
R = 100 ±10% 

Static 1 Checkerboard patterns are loaded into the^ memory for 
static burn-in. After the pattern Is written, E is raised to 
VDD and a random address selected with inputs at either 
VDD orVSS 

Static 2 Repeat above except with inverse pattern. 
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HS-65643RH 


Irradiation Circuit 


HS-65643RH (64K X 1 TS0S4 SRAM) 24 PIN CERAMIC DIP 

VDD 



NOTES; 

1. VDD = 5.5V ± 0.5V 
R=10kQ±10% 

2. All group E testing is performed in Ceramic DIP. 

3. Group E sample size is two die/wafer. 


Test Patterns 

MARCH (ll)PATTERN 

After a background of zeros is written, each cell (from begin¬ 
ning to end in sequence) is read, written to a one and 
reread. When the array is full of ones each cell (from the end 
to the beginning) is read, restored to a zero and reread. 

After this the pattern is repeated but with complemented 
data. 

MASEST PATTERN (Multiple Address Select Pattern) 

A checkerboard pattern is written into the memory. Then the 
first cell Is read, then its binary address complement Is read. 
The second cell is read and then its binary address comple¬ 
ment is read. This pattern of incrementing the address and 
then reading its binary address complement is repeated until 
the entire memory is read. 

This Is then repeated but using a checkerboard bar pattern. 

GALROW PATTERN (Row Galloping Pattern) 

After a background of zeros is written into the memory a one 
is written into the first cell. It is then read alternately with 


each other cell In the row. The test cell is then rewritten back 
to a zero. The test cell is then incremented and the 
sequence rs repeated until all cells in the memory have been 
used as a test cell. 

This is pattern then repeated but using complemented data. 

GALCOL PATTERN (Column Galloping Pattern) 

After a background of zeros is written into the memory a one 
Is written into the first cell. It is then read alternately with 
each other cell In the column. The test cell Is then rewritten 
back to a zero. The test cell Is then incremented and the 
sequence is repeated until all cells In the memory have been 
used as a test cell. 

This is pattern then repeated but using complemented data. 

CHECKERBOARD PATTERN and CHECKERBOARD BAR 

A checkerboard is written (101010) into the memory and 
then the pattern is read back. This is then repeated but using 
complemented data. 
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HS-65643RH 


Harris - Space Level (-Q) Product Flow 

SEM - Traceable to Diffusion Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection (Note 1) 

Gamma Radiation Assurance Tests Method 1019 
100% Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Notes 1, 2) 
Temperature Cycling Method 1010 Condition C 
Constant Acceleration Method 2001 Y1 30KG 
Particle Impact Noise Detection 
Marking and Serialization 
Initial Electrical Tests (TO) 

Static Burn-In 1.36 Hour, +125°C Method 1015 or Equivalent 
Condition A 

Static Burn-In 2.36 Hour, +125°C Method 1015 or Equivalent 
Condition B 

Room Temperature Electrical Tests (T1) 

Burn-In Delta Calculation (T0-T1) 


PDA Calculation 3% Functional 

5% Subgroups 1, 7, A Method 1015 
Dynamic Burn-In 240 Hours, -i-125°C Method 1015 or Equiv¬ 
alent Condition D 

Electrical Tests Subgroups 1.7,9 (T2) Method 5004 
Burn-In Delta Calculation (TO - T2) 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A Method 5004 
Electrical Test +125°C, +85°C, -55°C Method 5004 
Group A Inspection Method 5005 
X-Ray Inspection Method 2012 
Fine and Gross Leak Tests Method 1014 
Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 (Optional) 
Group D Inspection (Notes 2, 4) Method 5005 (Optional) 
External Visual Inspection Method 2009 
Data Package Generation (Note 3) 


1. Visual Inspection is performed to MlL-STD-883 Method 2010, Condition A, with the following modification for SOS technology devices: 
Semicircular cracks not In an active area which start and end at the die edge are acceptable. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: 


Assembly Attributes (post seal) Test Variables Data, DC Test and TELQV 

Test Attributes (includes Group A)-55°C,+25°C,+85°C,+125°C +25°C Initial Test 

Shippable Serial Number List +25°C Interim Test 1 

Radiation Testing Certificate of Conformance +25°C Interim Test 2 

Wafer Lot Acceptance Report (Includes SEM report) +25°C Delta Over Burn-In 

X-Ray Report and Film 

4. Group B data package contains Attributes Data plus Variables Data, DC Test and TELQV. Group D data package contains Attributes only. 


Harris -8 Product Flow 


Internal Visual Inspection , Alternate Condition B (Note 1) 
Gamma Radiation Assurance Tests Method 1019 
Customer Pre-Cap Visual Inspection (Notes 1,2) 
Temperature Cycling Method 1010 Condition C (50 Cycles) 
Constant Acceleration Method 2001 Y1 30KG 
Fine and Gross Leak Tests Method 1014 
Marking 

Initial Electrical Tests (TO) 

Dynamic Burn-In 160 Hours, +125°C Method 1015 or Equiv¬ 
alent Condition D 


Electrical Tests Subgroups 1, 7, 9 (T1) Method 5004 
PDA Calculation 5% Subgroups 1, 7 Method 5004 
Electrical Test +125°C, +85°C, -55°C Method 5004 
Group A Inspection Method 5005 
Customer Source Inspection (Note 2) 

Group B Inspection (Notes 2, 4) Method 5005 (Optional) 
Group C Inspection (Notes 2, 4) Method 5005 (Optional) 
Group D Inspection (Notes 2, 4) Method 5005 (Optional) 
External Visual Inspection Method 2009 
Data Package Generation (Note 3) 


1. Visual Inspection is performed to MIL-STD-883 Method 2010, Alternate Condition B, with the following modification for SOS technology 
devices: Semicircular cracks not in an active area which start and end at the die edge are acceptable. 

2. Th^e steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: 

Test Attributes (includes Group A)-55°C,+25°C,+85°C,+125°C 

Shippable Serial Number List 

Radiation Testing Certificate of Conformance 

4. Group B, C and D data package contains Attributes Data only. 






HS-65643RH 


Metallization Topology 

DIE DIMENSIONS: 

297x310x21 ±1mils 

METALLIZATION: 

Type: Al/Si/Cu 

Metal 1 Thickness: 750oA±2kA 
Metal 2 Thickness: lOkA ± 2kA 

GLASSIVATION: 

Type: Si02 

Thickness: 8kA ± 1 kA 

Metallization Mask Layout 


DIE ATTACH: 

Material: Silver Glass 

WORST CASE CURRENT DENSITY: 

1.5 X 10^ Amps/cm^ 


HS-65643RH 
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SEMICONDUCTOR 


HS-6564RH 


December 1992 


Radiation Hardened 
8K X 8,16K X 4 CMOS RAM Module 


Features 

• Radiation Hardened EPI CMOS 

- Total Dose 1 x 10^ RAD (Si) 

- Transient Upset > 1 x 10° RAD (Sl)/s 

- Latch-Up Free to > 1 x 10^* RAD (Sl)/s 

• Low Power Standby 4.4mW Maximum 

• Low Power Operation 308mW/MHz Maximum 

• Data Retention 3.0V Minimum 

• TTL Compatible In/Out 

• Three State Outputs 

• Fast Access Time 250ns Maximum 

• Military Temperature Range -55®C to +125®C 

• On Chip Address Registers 

• OrganizabieSKxSor 16Kx4 

• 40 Pin DIP Pinout 2.000" x 0.900“ 

Description 

The HS-6564RH is a radiation hardened 64K bit, synchronous CMOS RAM 
module. It consists of 16 HS-6504RH 4K x 1 radiation hardened CMOS RAMs, in 
leadless carriers, mounted on a ceramic substrate. The individual RAMs are 
fabricated using the Harris radiation hardened guard ring, self-aligned silicon gate 
technology. The HS-6564RH Is configured as an extra wide, standard length 40 pin 
DIP. The memory appears to the system as an array of 16 4K x 1 static RAMs. The 
array Is organized as two 8K by 4 blocks of RAM sharing only the address bus. The 
data inputs, data outputs, chip enables and write enables are seperate for each 
block of RAM. This allows the user to organize the HS-6564RH RAM as either an 
8K by 8 or a 16K by 4 array. 

This 64K memory provides a unique blend of low power CMOS semiconductor 
technology and advanced packaging techniques. The HS-6564RH is intended for 
use In radiation environments where a large amount of RAM is needed, and where 
power consumption and board space are prime concerns. On-chip latches are 
provided for addresses, data input and data output allowing efficient interfacing with 
microprocessor systems. The data output can be forced to a high impedance for 
use in expanded memory arrays. The guaranteed low voltage data retention 
characteristics allow easy implementation of non-volatile readswrite memory by 
using very small batteries mounted directly on the memory circuit board. 


Pinout 

HS5-6564RH 40 PIN CERAMIC MODULE 
INTERNAL PACKAGE CODE “HSQ” 
TOP VIEW 




Pins 20 and 40 (VDD) are Internally connected. 
Similarly pins 1 and 21 (Ground) are connected. 
The user is advised to connect both VDD pins 
and both Ground pins to the board busses. This 
will improve power distribution across the array 
and will enhance decoupling. 

Pin 10 is internally connected to pin 11, and pin 
30 is connected to pin 31. For those users wish¬ 
ing to preserve board compatibility with possible 
future RAM arrays, we recommend connections 
to the write lines be made at pins 11 and 31, 
leaving pins 10 and 30 free for future expansion. 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ _ _ 


File Number 3032 














Specifications HS-6564RH 


Absolute Maximum Ratings Reliability Information 

Supply Voltage....-3.0V to +7.0V Thermal Resistance 0ja 0jc 

Input or Output Voltage Applied.GND-0.3V to VDD+0.3V 40 Pin Ceramic Module Package. TBD TBD 

Storage Temperature Range.-65°C to +150°C Maximum Package Power Dissipation at +125°C 

Junction Temperature..+175°C 40 Pin Ceramic Module Package.TBD 

Lead Temperature (Soldering 10s).+300°C Gate Count.. 53,336 Gates 

Typical Derating Factor....48mA/MHz Increase in IDDOP 

BSD Classification.Class 1 

CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings* may cause permanent damage to the device. This b a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Supply Voltage Range.+4.5V to +5.5V Operating Temperature Range . 


-55°C to,+125°C 



TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 



Standby Supply Current 


Operating Supply Current 
(8Kx8) (Notel) 


Operating Supply Current 
(16Kx4) (Notel) 


Data Retention Supply Current 


Data Retention Supply Current 


Address Input Leakage 


Data Input Leakage (8K x 8) 


Data Input Leakage (16K x 4) 


Enable Input Leakage (8K x 8) 


Enable Input Leakage (16K x 4) 


Write Enable Input Leakage (Each) 


Output Leakage (8K x 8) 


Output Leakage (16K x 4) 


Input Low Voltage 


Input High Lev^ 
(Except E and W) 


liTput High Level 
(EandW) 


Output Low Voltage 


Output High Voltage 


NOTES: 

1. Operating supply current is proportional to operating frequency. IDDOP is specified at an operating frequency of 1 MHz indicating repetitive 
accessing at a Ips rate. Operating at slower rates will decrease IDDOP proportionally. 
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Specifications HS-6564RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Chip Enable Access Time 

TELQV 

Note 1 

- 

350 

ns 

Address Access Time 
(TAVQV = TELQV + TAVEL) 

TAVQV 

Note 1 

- 

400 

ns 

Chip Enable Low 

TELEH 

Note 1 

350 

- 

ns 

Chip Enable High 

TEHEL 

Note 1 

130 

- 

ns 

Address Setup Time 

TAVEL 

Note 1 

50 

- 

ns 

Address Hold Time 

TELAX 

Note 1 

50 


ns 

Write Enable Low 

TWLWH 

Note 1 

150 


ns 

Write Enable Setup Time 

TWLEH 

Note 1 

250 


ns 

Early Write Setup Time 

TWLEL 

Note 1 

10 


ns 

Early Write Hold Time 

TELWX 

Note 1 

100 


ns 

Data Setup Time 

TDVWL 

Note 1 

10 


ns 

Early Write Data Setup Time 

TDVEL 

Note 1 

90 


ns 

Data Hold Time 

TWLDX 

Note 1 

100 


ns 

Early Write Data Hold Time 

TELDX 

Note 1 

100 


ns 

Early Write Pulse Hold Time 

TELWH 

Note 1 

250 


ns 


NOTE: 

1. Inputs TRISE = TFALL ^ 20ns: Outputs: CLOAD = 50pR All timing measurements at 1/2 VDD. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Guaranteed, but not tested) 


PARAMETER 

SYMBOL 

CONDITIONS 

MIN 

MAX 

UNITS 

Address Input Capacitance 

CIA 

f=:1MHz,VI = VDDorGND 

- 

200 

PF 

Data Input Capacitance (8K x 8) 

CID1 

f = 1MHz,VI=:VDDorGND 

- 

50 

PF 

Data Input Capacitance (16K x 4) 

CID2 

f = 1MHz, VI = VDD or GND 

- 

100 

pF 

Enable Input Capacitance (8K x 8) 

CIE1 

f = 1MHz, VI = VDD or GND 

- 

160 

pF 

Enable Input Capacitance (16K x 4) 

CIE2 

f = 1MHz, VI = VDD or GND 

- 

80 

pF 

Write Enable Input Capacitance 
(Each) 

CIW 

f = 1MHz, VI = VDD or GND 

■ 

100 

pF 

Output Capacitance (8K x 8) 

C01 

f = 1MHz, VO = VDD or GND 

- 

50 

pF 

Output Capacitance (16K x 4) 

C02 

f = 1MHz, VO = VDD or GND 

- 

100 

pF 






































































































































Specifications HS-6564RH 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Guaranteed, but not tested) (Continued) 



NOTE: 

1. Inputs: TRISE = TFALL ^ 20ns. Outputs: CLOAD = 50pF. All timing measurements at 1/2 VDD. 

TABLE 4. POST RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 
NOTE: The post Irradiation test conditions and limits are the same as those listed in Tables Land 2. 

TABLE 5. BURN-IN DELTA PARAMETERS (+25®C) 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

± 0.08V 

Output High Voltage 

VOH 

± 0.48V 

Input Leakage Current 

II 

± 0.20pA 


NOTE: Circuits are Burned-in as HS-6504RH discrete units, see HS-6504RH for approp- 
piate burn-in delta information. 

TABLES. APPLICABLE SUBGROUPS 

NOTE: Quality Conformance Inspection (QCI) applies to the individual HS-6564RH devices, not to the assembled module. See HS-6504RH 
for further information. 
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HS-6564RH 

Timing Waveforms 

READCYCLE 



REFERENci | ~| -j"" | ' | | j" 

•1 0 1 2 3 4 5 


TRUTH TABLE 


TIME 

REFERENCE 

INPUTS 

OUTPUT 

Q 

FUNCTION 

I 

W 

A 

-1 

H 

X 

X 

z 

Memory Disabled 

0 

“V. 

H 

V 

, z 

Cycle Begins, Addresses are Latched 

1 

L 

H 

X 

X 

Output Enabled 

2 

L 

H 

X 

V 

Output Valid 

3 

_/■ 

H 

X 

V 

Read Accomplished 

4 

H 

X 

X 

z 

Prepare for Next Cycle (Same as -1) 

5 

"V 

H 

V 

z 

Cycle Ends, Next Cycle Begins (Same as 0) 


The address Information is latched in the on chip registers enabled but data is not valid until during time (T = 2). W must 
on the falling edge of E (T = 0). Minimum address set up and remain highjjntil after time (T = 2). After the output data has 
hold time requirements must be met. After the required hold been read, E may return high (T = 3). This will disable the 
time, the addresses may change state without affecting output buffer and ready the RAM for the next memory cycle 
device operation. During time (T = 1) the output becomes (T = 4)/ 






HS-6564RH 


Timing Waveforms (Continued) 

EARLY WRITE CYCLE 



-^ TELAX - 

TAVEL--< - 

TAVEL - * 

J L 






♦IW>IO>X<OXW 


-TELEL ■ 

TELEH - 








TIME 

REFERENCE 


The early write cycle is the only cycle where the outpi^ is 
guaranteed not to become active. On the falling edge of E (T 
= 0), the addresses, the write signal, and the (^ta input are 
latched in on chip registers. The logic value of W at the time 
E falls_^termines the_state of the output buffer for the cycle. 
Since W is low when E falls, the output buffer is latched into 


OUTPUT 

Q 

FUNCTION 

Z 

Memory Disabled 

z 

Cycle Begins, Addresses are Latched 

z 

\A/rite in Progress Internally 

z 

Write Complete 

z 

Prepare for Next Cycle (Same as -1) 

z 

Cycle Ends, Next Cycle Begins (Same as 0) 


the high impedance state and will remain in that state until E 
returns high (T = 2). For this cycle, the data input is latched 
by E going low; therefore (^ta set up and hold times should 
be referenced to E. When E (T = 2) returns to the high state 
the output buffer disables and all signals are unlatched. The 
device is now ready for the next cycle. 
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Timing Waveforms (Continued) 

READ MODIFY WRITE CYCLE 



mmm 





TIME 

REFERENCE 


TRUTH TABLE 


OUTPUT 

Q 



The read modify write cycle begins as all other cycles on the 
falling edge of E (T = 0). The W line should be high at (T = 0) 
in order to latch the output buffers in the active state. During 
(T = 1) the output will ^active but not valid until (T = 2). On 
the falling edge of the W (T = 3]_the data present at the out¬ 
put and input are latched. The W signal also latches itself on 
its low going edge. All input signals excluding E have been 
latched and have no further effect on the RAM. The rising 


Memory Disabled 


Cycle Begins, Addresses are Latched 


Output Enabled 


Output Valid, Read and Modify Time 


Write Begins, Data is Latched 


Write in Progress Internally 


Write Complete 


Prepare for Next Cycle (Same as -1) 


Cycle Ends, Next Cycle Begins (Same as 0) 


edge of E (T = 5) completes the write portion of the cycle 
and unlatches all inputs and output. The output goes to a 
high impedane and the RAM is ready for the next cycle. 

NOTE: In the above descriptions the numbers in parenthesis (T = n) 

- refers to the respective timing diagrams. The numbers are 
located on the time reference line below each diagram. The 
timing diagrams shown are only examples and are not the 
only valid method of operation. 
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HS-6564RH 


Organization Guide 

To Organize 8K x 8: 

Connect: with E3 

E2 with E4 
W1 with W2 

To Organize 16Kx 4: 


QO with Q4 
DO with D4 
Q1 with Q5 
D1 with D5 
D2 with D6 
Q2 with Q6 
D3 with D7 

03 with 07 _ 

W1 may be common with W2 


(Pins 9 + 32) 
(Pins 12+29) 
(Pins 11 +31) 


(Pins 2 + 39) 
(Pins 3 + 38) 
(Pins 4 + 37) 
(Pins 5 + 36) 
(Pins 16 + 25) 
(Pins 17 + 24) 
(Pins 18 + 23) 
(Pins 19 + 22) 
(Pins 11 +31) 


Optional W1 may be common with W2 (Pins 11 +31) 

Concerns for Proper Operation of Chip Enabies: 

The transition between blocks of RAM requires a change in 
the chip enable being used. When operating in the 8K x 8 


mode, use the chip enables as If there were only two, El and 
E2. In the 16K x 4 mode, all chip enables must be treated 
separately. Transitions between chip enables must be 
treated with the same timing constraints that apply to any 
one chip enable. All chip enables must be high at least one 
chip enable high time (TEHEL) before any chip enable can 
fall. More than one chip enable low simultaneously, for 
devices whose outputs are tied common either internally or 
externally, is an Illegal input condition and must be avoid. 

Printed Circuit Board Mounting: 

The leadless chip carrier packages used in the HS-6564RH 
have conductive lids. These lids are electrically floating, not 
connected to VDD or GND. The designer should be aware of 
the possibility that the carriers on the bottom side could 
short conductors below if pressed completely down against 
the surface of the circuit board. The pins on the package are 
designed with a standoff feature to help prevent the leadless 
carriers from touching the circuit board surface. 
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HS-6564RH 


Board Size Tradeoffs 

Printed circuit board real estate is a costly commodity. Actual 
board costs depend on layout tolerances, density, 
complexity, number of layers, choice of board material, and 
other factors. 

The following table compares board space for 16 standard 
DIP 4K RAMS to the HS-6564RH RAM array. Both fine line, 
close tolerance layout and standard “eas/ layout board 
sizes are shown in the comparison. 

We urge you to contact your local Harris office of sales 
representative for accurate pricing allowing cost tradeoff 
analysis. In your cost analysis, also consider the advantages 
of a lighter, smaller overall package for your system. Con 
sider how much more valuable your system will be when the 
memory array size is decreased to about 1/6 of normal size. 


Low Voltage Data Retention 

HARRIS CMOS RAMs are designed with battery backup in 

mind. Data retention voltage and supply current are guaranteed 

over temperature. The following rules insure data retention: 

1. Chip Enable (E) must be held high during data retention; 
within VDD +0.3V to VDD - 0.3V. 

2. All other inputs should be held either high (at CMOS VDD) 
or at ground to minimize IDDDR. 

3. Inputs which are held high (e.g. E) must be kept between 
VDD +0.3V and 70% of VDD during the power up and 
power down transitions. 

4. The RAM can begin operation one TEHEL after VDD 
reaches the minimum operating voltage (4.5 volts). 

Burn-ln/Irradiation Circuits 

NOTE: See HS-6504RH for appropriate irradiation bias and Bl circuits. 


Harris - Space Levei Product Fiow 

HS4-6504RH LCCs are fully tested and processed through 
the Harris space level (-Q) product flow (see page 8-91) and 
are assembled onto a ceramic substrate for the HS5- 
6564RH module. 

Temperature Cycle -10 Cycles 
Serialization 

Electrical Tests Subgroups 1, 7, 9; Read and Record Sub¬ 
group 1 only 

Electrical Tests Subgroups 3, 8B, 11; Read and Record Sub¬ 
group 3 only 

Electrical Tests Subgroups 2, 8A, 10; Read and Record Sub¬ 
groups 2 only 

NOTES: 

1. These steps are optional, and should be listed on the purchase order if required. 

2. This data comes from the testing and processing of the HS5-6504RH LCC’s. 

3. Data package contains: 

Assembly Attributes (post seal) Wafer Lot Acceptance Report (includes SEM report) (Note 2) 

Test Attributes (includes Group A) X-Ray Report and Film (Note 2) 

Shippable Serial Number List Test Variables Data 

Radiation Testing Certificate of Conformance (Note 2) 


Gross Leak Method 1014,100% 

Fine Lead Method 1014,100% 
Customer Source inspection (Note 1) 
External Visual Inspection Method 2009 
Data package Generation (Note 3) 


DATA RETENTION MODE 


VDD 


* DATA RETENTION MODE - 




4.5V 


VDD ^ 3.0V 


4.5V 




VDD+0.3V 




TEHEL 

sSvVsS 


64K ARRAY OR 16 4K RAMs 
ON A PC BOARD vs. THE HS-6564RH 


PACKAGE 

CIRCUIT 

SUBSTRATE 

SIZE 

18 Pin DIP 

Standard Two Sided 
PCB 

12 to 15 Square 

Inches 

18 Pin DIP 

Fine Line or Multilayer 
PCB 

9 to 11 Square Inches 

18 Pin Leadless 
Carrier 

Multilayer Alumina 
Substrate 

3 to 5 Square Inches 

HS-6564RH 

Two Sided Mounting 
Multilayer Alumina 
Substrate 

2 Square Inches 








HS-65C162RRH 


December 1992 


Radiation Hardened 
2048 X 8-Bit Asynchronous CMOS Static RAM 


Features 

• Radiation Hardened EPi-CMOS 

• Totai Dose 2x10® RAD(Si) 

• Transient Upset >1 x 10® RAD(Si)/s 

• Utch-Up Free >1x10^* RAD(Si)/s 

• Single Event Upset Hardened Option 

• Low Standby Current 200|iA Max 

• Fast Access Time 160ns Max 

• 2048 X 8-Bit 

o Single +5V Power Supply 

• Asynchronous Operation 
o CMOS Compatible Inputs 

® Completely Static Operation 
® Three-State Output 

® Military Temperature Range -55°C to +125°C Operation 
« Functionally Equivalent to Harris HM-65162 

Description 

The HS-65C162RRH is designed to be functionally 
compatible with the Harris HM-65162. This device is a 
asynchronous 2048 x 8-bit static CMOS RAM fabricated 
using the Harris radiation hardened, self-aligned junction 
isolated silicon gate technology. The HS-65C162RRH is 
designed to have a maximum access time of 160ns after 
exposure to 2 x 10^ Rads(SI) over the full military tempera¬ 
ture range. Latch-up free operation is achieved by the use of 
epitaxial starting material. In addition, the device is single 
event upset hardened. Operation is designed for +5V. 


Pinouts 


24 PIN SIDEBRAZED DIP 
CASE OUTLINE D3, CONFIGURATION 3 
TOP VIEW 



24 PIN FLATPACK 

CASE OUTLINE F6A, CONFIGURATION 2 
TOP VIEW 



DESCRIPTION 
Address input 
Data In/Data Out 
Chip Enable 
Output Enable 


Write Enable 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 _ . 


File Number 3030 
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Absolute Maximum Ratings 


Specifications HS~65C162RRH 


Reliability Information 


Supply Voltage.+7.0V Thermal Resistance 0|a 0jc 

Input, Output or I/O Voltage.GND-0.3V to VCC+0.3V Braze Seal DIP Package. 56°C/W 12°C/W 

Storage Temperature Range.-65°C to +150°C Braze Seal Flatpack Package. 66°C/W 11°C/W 

Junction Temperature..+175°C Maximum Package Power Dissipation at +125°C 

Lead Temperature (Soldering 10s).+300°C Braze Seal DIP Package.0.89W 

Typical Derating Factor.5mA/MHz Increase in ICCOP Braze Seal Flatpack Package.0.76W 

ESD Classification.Class 1 Gate Count.26000 Gates 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range.+4.5V to +5.5V Input High Voltage.VDD -1.5V to VDD 

Operating Temperature Range.-55°C to +125°C Data Retention Supply Voltage.3.0V to 4.5V 

SEU Immunity Operating Temperature Range.-20®C to +80°C Input Rise and Fall Time.40ns Max. 

Input Low Voltage.OV to +0.8V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested 


PARAMETER 

SYMBOL 

High Level Output 

Voltage 

VOH1 

VOH2 

Low Level Output 

Voltage 

VOL 

High Impedance Output 
Leakage Current 

lOZ 

Input Leakage Current 

m 

Standby Supply Current 

IDDSB1 

Operating Supply 

Current 

IDDOP 

Enable Supply Current 

ENIDD 

Data Retention Supply 
Current 

IDDDR 

Functional Test 

FT 


(NOTE 1) 
CONDITIONS 


E = 5.5V, VI/0 = GND or 
VDD 


VDD = 5.5V, VI = GND or 
VDD 


(Note 2),f=1MHz. E = 0.8V 


E = 0.8V, VDD = VIH, 
VIL = OV 


E = VDD 


FT VCC = 4.5V (Note 3) 


GROUP A -- 

SUBGROUPS TEMPERATURE MIN MAX UNITS 


-55°C£Ta^+125°C 


-55°C^Ta^+125®C VDD- 


-55°C^Ta^+125°C 


-55°C^Ta^+ 125°C -10.0 10.0 pA 


-55°C^Ta^+ 125°C -1.0 1.0 pA 


200 pA 


100 mA 



-55°C^Ta^+125°C 



-55°C^Ta^+125°C 


-55°C;STa^+125°C 


100 



1,2,3 -55°C<Ta^+125°C 


7, 8A, 8B -55°C ^ Ta ^ +125°C 


100 pA 


1. All voltages referenced to device GND. 

2. Typical derating = 5mA/MHz increase in ICCOP. 

3. Tested as follows: f = 1 MHz, VIH = 4.5V, VIL = OV. lOH = -4.0mA, lOL = 4.0mA, VOH ^ 1.5V, and VOL ^ 1.5V. 
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Specifications HS-65C162RRH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested. 





GROUP A 
SUBGROUPS 


LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Address Access Time 

TAVQV 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+1250C 


160 

ns 

Output Enable Access Time 

TGLQV 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

_ 

120 

ns 

Chip Enable Access Time 

TELQV 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

- 

160 

ns 

Write Enable Read Setup Time 

TWHAX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125®C 

20 

- 

ns 

Address Setup Time 

TAVWL 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta<+125°C 

20 

- 

ns 

Chip Selection to End of Write 

TELWH 

VDD = 4.5V and 5.5V 

9, 10,11 

-55°C^Ta^+125°C 

180 

- 

ns 

Write Enable Pulse Setup Time 

TWLEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta<+125°C 

175 

- 

ns 

Chip Enable Data Setup Time 

TDVEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

175 

- 

ns 

Address Valid to End of Write 

TAVWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

180 

- 

ns 

Write Enable Pulse Width 

TWLWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

160 

- 

ns 

Data Setup Time 

TDVWH 

VDD = 4.5V and 5.5V 

9.10,11 

-55°C^Ta^+125°C 

160 

- 

ns 

Data Hoid Time 

TWHDX 

VDD = 4.5V and 5.5V 

9,10,11 

-55®C^Ta^+125°C 

30 

- 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume transition time ^ 5ns; input levels = O.OV to VDD-1.5; timing reference levels = 1.5V; output load = 1 TTL 
equivalent load and CL ^ 50pF. 

3. For timing waveforms, see Low Voltage Data Retention and Read/Write Cycles. 


PARAMETERS 


Input Capacitance 


I/O Capacitance 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC 


LIMITS 

NOTES TEMPERATURE MIN MAX UNITS 


(NOTE1) 

CONDITIONS 


CIN VCC = Open, f = 1MHz 1,2,4 
1,3,4 


Cl/0 VCC = Open, f = 1MHz 1,2,4 


Write Enable to Output in High Z TWLQZ VCC = 4.5V and 5.5V 


Write Enable High to Output ON TWHQX VCC = 4.5V and 5.5V 


Chip Enable to Output ON 


Output Enable to Output ON 


TELQX VCC = 4.5V and 5.5V 


TGLQX VCC = 4.5V and 5.5V 


Chip Enable High to Output High Z TEHQZ VCC = 4.5V and 5.5V 


Output Disable to Output in High Z TGHQZ VCC = 4.5V and 5.5V 



Ta = +25°C 


Ta = +25°C 


Ta = +25°C 


Ta = +25°C 


-55°C^Ta<+125°C 


-55°C^Ta^+125°C 


-55°C^Ta^+125°C 


-55°C^Ta^+125°C 


-55°C^Ta^+125°C 


-55°C<Ta^+125°C 


15 pF 


12 pF 


12 pF 


10 pF 











































































































































































HS-65C162RRH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC (Continued) 




(NOTE 1) 
CONDITIONS 



LIMITS 


PARAMETERS 

SYMBOL 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Output Hold from Address Change 

TAVQX 

VCC = 4.5V and 5.5V 

1 

-55°C^Ta^4.125°C 

5 

- 

ns 

Cycle Time 

TAVAX 

VCC = 4.5V and 5.5V 

1 

-55°C^Ta^+125°C 

200 

- 

ns 


1. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 

2. Applies to DIP device types only. 

3. Applies to Flatpack device types only. 

4. Ail measurements referenced to device grounds. 

TABLE 4. POST 200K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The post irradiation test conditions and limits are the same as those listed in Tables 1 and 2. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25®C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

±80mV 

Output High Voltage 

VOH 

±400mV 

Input Leakage Current 

liL 

ilOOnA 


IIH 

±100nA 

Standby Supply Current 

IDDSB1 

±30pA 




CONFORMANCE GROUPS 


Initial Test 


Interim Test 


PDA 


Final Test 


Group A 


Group B 
(Optional) 


Group C (Optional) 


Group D (Optional) 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Samples/5005 


Samples/5005 


Samples/5005 


Samples/5005 


Samples/5005 


-Q SUBGROUPS 


1,7,9 


1,7,A 


2, 3,8A, 8B, 10,11 


1,2, 3,7, 8A, 8B, 9,10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,7,9 


N/A 


1,7,9 


-8 SUBGROUPS 


2,3, 8A, 8B, 10,11 


1,2, 3,7,8A, 8B, 9,10,11 


N/A 


N/A 


1,7,9 


1,7,9 
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HS'65C162RRH 


Timing Waveforms 

READ CYCLE 


- TAVAX 

TAVQV - *\ 



■ TELQX —-H 


NOTE: W is high for a Read Cycle 


Addresses mustjemain_ stable for the duration of the read low continuously until all desired locations are accessed, 

cycle. To read, G and E must be ^ VIL and W >_yiH. The When E is low, addresses must be driven by stable logic 

output buffers can be controlled independently_by G while E levels and must not be In the high Impedance state, 
is low. To execute consecutive read cycles, E may be tied 
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Low Voltage Data Retention 

Harris CMOS RAMs are designed with battery backup in 
mind. Data retention voitage and suppiy current are 
guaranteed over temperature. The foiiowing rules insure 
data retention: 

1. Chip Enable (E) must be held high during data retention; 
within VDD to VDD +0.3V. 

2. E must be kept between VDD +0.3V and 70% of VDD 
during the power up and power down transitions. 


DATA RETENTION TIMING 


• DATA RETENTION MODE ■ 


VDDTOVDD+0.3V 


8 
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HS-65C162RRH 


Harris - Space Level (-Q) Product Flow (Note i) 

SEM - Traceable to Diffusion Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection Method 2010, Condition A 
Gamma Radiation Assurance Tests Method 1019 
Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Note 2) 

Temperature Cycling Method 1010, Condition C 
Constant Acceleration Method 2001, Condition E Min, Y1 
Particle Impact Noise Detection Method 2020, Condition A 
Electrical Tests (Harris’ Option) 

Serialization 

X-Ray Inspection Method 2012 

Electrical Tests - Subgroup 1; Read and Record (TO) 

Static Burn-In Method 1015, Condition B, 72 Hrs, +125°C Min. 
Interim 1 Electrical Tests - Subgroup 1; Read and Record (T1) 
Burn-In Delta Calculation (TO -T1) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A 

Dynamic Burn-In Method 1015, Condition D, 240 Hrs, +125°C 
(Note 3) 

Interim 2 Electrical Tests - Subgroup 1; Read and Record (T2) 


Alternate Group A - Subgroups 1, 7, 9; Method 5005; Para 
3.5.1.1 

Burn-In Delta Calculation (TO - T2) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A 

Electrical Tests - Subgroup 3; Read and Record 
Alternate Group A - Subgroups 3, 8B, 11; Method 5005; 
Para 3.5.1.1 
Marking 

Electrical Tests - Subgroup 2; Read and Record 
Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 
Para 3.5.1.1 

Gross Leak Tests Method 1014,100% 

Fine Leak Tests Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection Method 5005 (Note 2) 

End-Point Electrical Parameters: B-5 - Subgroups 1, 2, 3, 
7, 8A, 8B, 9,10, 11; B-6 - Subgroups 1, 7. 9 
Group D Inspection Method 5005 (Notes 2,4) 

End-Point Electrical Parameters: Subgroups 1, 7, 9 
External Visual Inspection Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table 1 shall apply; Unless Otherwise Specified. 

2. These steps are optional, and should be listed on the individual purchase order(s), when required. 

3. Harris resen/es the right of performing burn-in time temperature regression-as defined by Table 1 of Method 1015. 

4. For Group D, Subgroup 3 inspection of package configurations which utilizes a gold plated lid in its construction; the inspection criteria 
for illegible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 


5. Data package contains: 

Assembly Attributes (post seal) 
Test Attributes (includes Group A) 
Shippable Serial Number List 


Harris -8 Product Flow 

Internal Visual Inspection 

Gamma Radiation Assurance Tests Method 1019 

Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010, Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In Method 1015, Condition D, 160 Hrs, +125°C 
+25°C Electrical Tests - Subgroups 1, 7, 9 


Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (Including SEM Report) 
X-Ray Report and Film 
Test Variables Data 


PDA Calculation 5% Subgroups 1, 7 

Electrical Tests +^25°C, -55°C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 


1. These steps are optional, and must be negotiated as part of order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris resen/es the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. ‘-8’ Data package contains: 

Assembly Attributes (post seal) 

Test Attributes (includes Group A) 

Radiation Testing Certificate of Conformance 
Certificate of Conformance (as found on shipper) 







HS-65C162RRH 
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SEMICONDUCTOR 


HS-65C262RH/RRH 

HS-65T262RRH 


December 1992 


Radiation Hardened 
16Kx1 CMOS RAM 


Features 

• Radiation Hardened EPl-CMOS 

- Total Dose 2x10^ RAD(Si) 

- Transient Upset >5x10® RAD(SI)/s 

- Latch-up Free >1x10^^ RAD(Si)/s 

• Single Event Upset Resistant Option 

• Low Standby Current 200pA (Max) 

• Low Operating Current 6mA/MHz (Max) 

• Fast Access Time 150ns (Typ) 

• 16,384 X 1-Bit 

• Single +5V Power Supply 

• Asynchronous Operation 

• CMOS or TTL Compatible Inputs 

• Completely Static Operation 

• Three-State Output 

• Military Temperature Range -55°C to -l•125°C 

Description 

The HS-65C262RH and HS-65T262RRH are both designed 
to be functionally compatible with the Harris HM-65262. Two 
versions of the radiation hardened CMOS RAM are offered 
to provide both CMOS input levels (HS-65C262RH) and TTL 
compatible input levels (HS-65T262RRH). Both RAMs are 
asynchronous 16,384 x 1 bit static CMOS RAMs fabricated 
using the Harris radiation hardened, self-aligned junction 
isolated silicon gate technology. The devices are designed to 
have a maximum access time of 150ns for CMOS input 
levels and 175ns for TTL input levels after exposure to 2 x 
10® Rads(Si) over the full military temperature range. Latch- 
up free operation is achieved by the use of epitaxial starting 
material. In addition, the devices have the option to be single 
event upset resistant. Operation is designed for +5V. Contact 
your nearest Harris represent- ative for sample availability. 


Pinouts 


20 PIN CERAMIC DIP 
CASE OUTLINE D8, CONFIGURATION 3 
TOP VIEW 



24 PIN FLATPACK 

CASE OUTLINE F-6A, CONFIGURATION 2 
TOP VIEW 



PIN 

DESCRIPTION 

A 

Address Input 

E 

Chip Enable 

W 

Write Enable 

D 

Data Input 

Q 

Data Output 

NC 

No Connect 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 „ 


File Number 3031 





















HS-65C262RH/RRH, HS-65T262RRH 
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Specifications HS-65C262RH 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage.+7.0V Thermal Resistance 




Input, Output or I/O Voltage.GND-0.3V to VDD+0.3V Braze Seal DIP Package. 78®C/W 13°C/W 

Storage Temperature Range.-65°C to +150°C Braze Seal FP Package. 91®C/W 11°C/W 

Junction Temperature.+175°C Maximum Package Power Dissipation at +125°C 


Lead Temperature (Soldering 10s)...... +300°C 

Typical Derating Factor.6mA/MHz Increase in IDDOP 


ESD Classification..... Class 1 Gate Count. 


Braze Seal DIP Package.0.64W 

Braze Seal FP Package.0.55W 


.26256 Gates 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device, 77j/s is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

Operating Conditions 

Operating Voltage Range..+4.5V to +5.5V Input High Voltage.VDD -1.5V to VDD 

Operating Temperature Range.. -55°C to +125°C Data Retention Supply Voltage.3.0V to 4.5V 

Input Low Voltage.OV to +0.8V Input Rise and Fall Time.40ns Max. 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested 


PARAMETER 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUPA 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

High Level Output 

Voltage 

VOH1 

VDD = 4.5V, 10 = -5.0mA 

1,2, 3 

-55°C^Ta^+125°C 

H 

- 

■ 

Low Level Output 

Voltage 

VOL 

VDD = 4.5V, 10 = 5.0mA 

1.2,3 

-55°C^Ta^+125°C 

- 

0.4 

■ 

High Impedance Output 
Leakage Current 

lIOZ 

VDD = 5.5V, E = 5.5V, 

VO = GND or VDD 

1,2,3 

-55®C^Ta^+125®C 

-10.0 

10.0 

]iA 

Input Leakage Current 

11 

VDD = 5.5V, VI = GND or 
VDD 

1,2,3 

-55“CSTAfi+125°C 

-1.0 

1.0 

\iA 

Standby Supply Current 

IDDSB1 

VDD = 5.5V, 10 = 0mA, 

E = VDD-0.3V 

1,2,3 

-55°C^Ta<;+125®C 

- 

200 

\jlA 

Operating Supply 

Current 

IDDOP 

VDD = 5.5V, (Note 2), 
f= 1MHz, E = 0.8V, 

VI = GND or VDD 

1,2,3 

-55°C^TaS+125°C 

■ 

6 

mA 

Data Retention Supply 
Current 

IDDDR 

VDD = 3.0V, 10 = 0mA, 

E = VDD-0.3V, VI = VDD or 
GND 

1,2,3 

-55°C$Ta^+125®C 

■ 

100 

pA 

Enable Supply Current 

IDDEN 

VDD = 5.5,10 = 0mA, 

E = 0.8V, VI = GND or VDD 

1,2,3 

-55°C^Ta^+125°C 

- 

200 

pA 

Functional Test 

FT 

VDD = 4.5V (Note 3) 

7, 8A, 8B 

-55°C^Ta^+125°C 

- 

- 

- 


NOTE: 

1. All voltages referenced to device GND. Negative undershoots to a minimum of -0.3V are allowed with a maximum of 50ns pulse width. 

2. Typical derating = 6m/VMHz increase in IDDOP. 

3. Tested as follows: f = 3MHz, VIH = 4,5V, VIL = OV, lOH = -4.0mA, lOL = 4.0mA, VOH ^ 1.5V, and VOL ^ 1.5V. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Guaranteed and 100% Tested. 





(NOTES 1,2,3) 

GROUP A 
SUBGROUPS 


LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Address Access Time 

(2) TAVQV 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

- 

145 

ns 

Chip Enable to End of Write 

(3) TELWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55®C^Ta^+125°C 

95 

- 

ns 

Chip Enable Access Time 

(4) TELQV 

VDD = 4.5V and 5.5V 

9,10,11 

-55®C5Ta^+125°C 

- 

150 

ns 
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Specifications HS-65C262RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

Device Guaranteed and 100% Tested. 


PARAMETERS 

SYMBOL 

CONDITIONS 

(NOTES 1,2,3) 
GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Address Hold Time 

(5) TWHAX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

0 


ns 

Address Setup Time 

(6) TAVWL 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

lO 


ns 

Address Valid to End of Write 

(7) TAVWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125®C 

95 


ns 

Address Setup Time 

(8) TAVEL 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

0 


ns 

Address Hold Time 

(9) TEHAX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125®C 

0 


ns 

Address Valid to End of Write 

(lO)TAVEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

95 


ns 

Write Enable Pulse Width 

(11)TWLWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

85 


ns 

Data Setup Time 

(12) TDVWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

85 


ns 

Data Hold Time 

(13) TWHDX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

10 


ns 

Enable Pulse Width 

(14) TELEH 

VDD = 4.5V and 5.5V 

9, 10,11 

-55°C^Ta^+125°C 

150 


ns 

Write to End of Write 

(15) TWLEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

85 


ns 

Data Setup Time 

(16) TDVEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

85 


ns 

Data Hold Time 

(17) TEHDX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

10 


ns 


NOTES: 

1. All voltages referenced to device GND. Negative undershoots to a minimum of -0.3V are allowed with a maximum of 50ns pulse width. 

2. AC measurements assume transition time ^ 5ns; Input levels = O.OV to VDD-1.5; timing reference levels = 1.5V; output load = 1 TTL 
equivalent load and CL ^ 50pF; for CL > 50pF, access times are derated 0.15ns/pF. 

3. For timing waveforms, see Low Voltage Data Retention and Read/Write Cycles. 

TABLES. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Capacitance 

CIN 

VDD = Open, f= 1MHz 

1,2,4 

Ta = +25°C 

- 

8 

Pf" 

1,3,4 

Ta = +25°C 

- 

10 

PF 

Output Capacitance 

CO 

VDD = Open, f= 1MHz 

1,2,4 

Ta = +25°C 

- 

10 

PF 

1.3,4 

Ta = +25°C 

- 

12 

pF 

Read/Write 

(1) 

TAVAX 

VDD = 4.5V and 5.5V 


-55°C^Ta^+125°C 

150 

- 

ns 

Write Enable to Output in High Z 

(18) 

TWLQZ 

VDD = 4.5V and 5.5V 

■ 

-55°C:STa^+125°C 

■ 

30 

ns 

Write Enable High to Output ON 

(19) 

TWHQX 

VDD = 4.5V and 5.5V 

■ 

-55®C^Ta^+125°C 

5 


ns 

Chip Enable to Output ON 

(20) 

TELQX 

VDD = 4.5V and 5.5V 

■ 

-55°C^Ta^+125°C 

5 


ns 

Output Enable High to Output 
High Z 

(21) 

TEHQZ 

VDD = 4.5V and 5.5V 

■ 

-55°C^Ta^+125°C 

- 

25 

ns 

Chip Disable to Output Hold 
Time 

(22) 

TEHQX 

VDD = 4.5V and 5.5V 

■ 

-55°C^Ta^+125°C 

5 

- 

ns 

















































































































































































Specifications HS-65C262RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC (Continued) 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

NOTES 

Address Invalid Output Hold 
Time 

(23) 

TAXQX 

VDD = 4.5V and 5.5V 

1 

Cycle Time 

TAVAX 

VDD = 4.5V and 5.5V 

1 

High Level Output Voltage 

VOH2 

VDD = 4.5V, IO = -100pA 

1 


TEMPERATURE 

MIN 

MAX 

UNITS 

-55®C^Ta^+125®C 

5 

- 

ns 

-55°C^Ta^+125°C 

150 

- 

ns 

-55®C^Ta^+125®C 

VDD- 

0.4V 

- 

■ 


1. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 

2. Applies to DIP device types only. 

3. Applies to Flatpack device types only. 

4. Ail measurements referenced to device grounds. 

TABLE 4. POST 200K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 
NOTE: The post irradiation test conditions and limits are the same as those listed in Tables 1 and 2. 


TABLE 5. BURN-IN DELTA PARAMETERS (■i•25^C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

±60mV 

Output High Voltage 

VOH 

±400mV 

input Leakage Current 

IIL 

±lOOnA 


ilH 

±100nA 

Low impedance Output 

Leakage Current 

lOZL 

±1pA 

High Impedance Output 

Leakage Current 

lOZH 

ilpA 

Standby Supply Current 

IDDSB1 

±30pA 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test 


Interim Test 


PDA 


Rnal Test 


Group A 


Group B 
(Optional) 


Group C (Optional) 


Group D (Optional) 


Group E, Subgroup 2 


METHOD 


100%^5004 


100%/5004 


100%/5004 


100%/6004 


Samples/5005 


Samples/5005 


Sampies/5005 


Samples/5005 


Samples/5005 


Samples/5005 


-Q SUBGROUPS 


1,7,9 


1,7, A 


2,3,8A, 88,10,11 


1,2,3,7,8A, 8B, 9,10,11 


1,2,3,7, 8A, 8B 


1,7 


N/A 


1,7 


1.7 



-8 SUBGROUPS 


1,7,9 


1 


2,3, 8A, 88,10,11 


1,2,3,7,8A, 88,9,10,11 


N/A 


N/A 


1,7 


1,7 


1,7 
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Specifications HS~65C262RRH (SEU Immune Option) 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage.+7.0V Thermal Resistance 0ja 0jc 

Input, Output or I/O Voltage.GND-0.3V to VDD+0.3V Braze Seal DIP Package. 78°C/W 13°C/W 

Storage Temperature Range.. -65°C to +150°C Braze Seal FP Package. 91°C/W 11°C/W 

Junction Temperature.+175°C Maximum Package Power Dissipation at +125°C 

Lead Temperature (Soldering 10s)..+300°C Braze Seal DIP Package.0.64W 

Typical Derating Factor.6mA/MHz Increase in IDDOP Braze Seal FP Package.0.55W 

ESD Classification.Class 1 Gate Count.26256 Gates 

CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings‘ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range.+4.5V to +5.5V Data Retention Supply Voltage.3.0V to 4.5V 

Operating Temperature Range.-55°C to +125°C Input Rise and Fall Time....40ns Max. 

Input Low Voltage.OV to +0.8V SEU Immunity Operating Temperature Range.-20°C to +80°C 

Input High Voltage.VDD-1.5V to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested 


(NOTE 1) 
CONDITIONS 


PARAMETER 

SYMBOL 

High Level Output 

Voltage 

VOH1 

Low Level Output 

Voltage 

VOL 

High Impedance Output 
Leakage Current 

lIOZ 

Input Leakage Current 

11 

Standby Supply Current 

IDDSB1 

Operating Supply 

Current 

IDDOP 

Data Retention Supply 
Current 

IDDDR 

Enable Supply Current 

IDDEN 

Functional Test 

FT 


VDD = 4.5V, lO = 5.0mA 


VDD = 5.5V, E = 5.5V, 
VO = GND or VDD 


VDD = 5.5V, VI = GND or VDD 


VDD = 5.5V, lO = 0mA, 
E = VDD-0.3V 


f=1MHz. E = 0.8V, 
VI = GND or VDD 


E = VDD-0.3V, VI = VDD or 
GND 


E = 0.8V, VI = GND or VDD 


VDD = 4.5V (Note 3) 


1. All voltages referenced to device GND. Negative undershoots to a minimum of -0.3V are allowed with a maximum of 50ns pulse width. 

2. Typical derating = 6mA/MHz increase In IDDOP. 

3. Tested as follows: f = 3MHz, VIH = 4.5V, VIL = OV, lOH = -4.0mA, lOL = 4.0mA, VOH ^ 1.5V, and VOL ^ 1.5V. 

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested. 


GROUPA 
SUBGROUPS 

TEMPERATURE 

1,2,3 

-55°C^Ta^+125°C 

1.2,3 

-55°C^Ta^+125°C 

1,2,3 

-55°C^Ta^ +125°C 

1,2,3 

-55°C^Ta^+125°C 

1.2,3 

-55°C^Ta^+125°C 

1,2,3 

-55°C^Ta^+125°C 

1,2,3 

-55°C^Ta^+125°C 

1,2,3 

-55°C^Ta^+125°C 

7, 8A, 8B 

-55°C^Ta^+125°C 


PARAMETERS 

SYMBOL 

CONDITIONS 

(NOTES 1,2,3) 
GROUP A 
SUBGROUPS 

TEMPERATURE 

Address Access Time 

(2) TAVQV 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

Chip Enable to End of Write 

(3) TELWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C ^ Ta ^ +125°C 

Chip Enable Access Time 

(4) TELQV 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 



ns 


150 ns 
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Specifications HS-65C262RRH (SEU Immune Option) 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

Device Guaranteed and 100% Tested. 


PARAMETERS 

SYMBOL 

CONDITIONS 

(NOTES1,2,3) 
GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Address Hold Time 

(5) TWHAX 

VDD = 4.5V and 5.5V 

9,10,11 

-55®C^Ta^+125°C 

0 

- 

ns 

Address Setup Time 

(6)TAVWL 

VDD = 4.5V and 5.5V 

9,10,11 

-55®C^Ta^+125°C 

10 


ns 

Address Valid to End of Write 

(7)TAVWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

150 


ns 

Address Setup Time 

(8) TAVEL 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

0 


ns 

Address Hold Time 

(9) TEHAX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

0 


ns 

Address Valid to End of Write 

(lO)TAVEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

150 


ns 

Write Enable Pulse Width 

(11)TWLWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55®C^Ta^+125°C 

150 


ns 

Data Setup Time 

(12) TDVWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

140 


ns 

Data Hold Time 

(13)TWHDX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

10 


ns 

Enable Pulse Width 

(14) TELEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

150 


ns 

Write to End of Write 

(15) TWLEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

140 


ns 

Data Setup Time 

(16) TDVEH 

VDD:=4.5V and 5.5V 

9,10,11 

-55°C ^Ta:S+125°C 

140 


ns 

Data Hold Time 

(17) TEHDX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

10 


ns 


NOTES: 

1. All voltages referenced to device GND. Negative undershoots to a minimum of -0.3V are allowed with a maximum of 50ns pulse width. 

2. AC measurements assume transition time ^ 5ns; input levels = O.OV to VDD-1.5; timing reference levels = 1.5V; output load = 1 TTL 
equivalent load and CL ^ 50pF; for CL > 50pF, access times are derated 0.15ns/pF. 

3. For timing waveforms, see Low Voltage Data Retention and Read/Write Cycles. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Capacitance 

CIN 

VCC = Open, f= 1MHz 

1,2,4 

Ta = +25°C 

- 

8 

PF 

1,3,4 

Ta = +25°C 

- 

TBD 

PF 

Output Capacitance 

CO 

VDD = Open, f= 1MHz 

1,2,4 

Ta = +25°C 

- 

10 

pF 

1,3,4 

Ta = +25°C 

- 

TBD 

pF 

ReadA/Vrite 

(1) 

TAVAX 

VDD = 4.5V and 5.5V 

1 

-55°C^Ta^+125°C 

150 

- 

ns 

Write Enable to Output in High Z 

(18) 

TWLQZ 

VDD = 4.5V and 5.5V 

■ 

-55°C^Ta^+125°C 

- 

30 

ns 

Write Enable High to Output ON 

(19) 

TWHQX 

VDD = 4.5V and 5.5V 

1 

-55°C^Ta^+125°C 

5 

- 

ns 

Chip Enable to Output ON 

(20) 

TELQX 

VDD = 4.5V and 5.5V 

1 

-55°C^Ta^+125°C 

5 

- 

ns , 

Output Enable High to Output 
HighZ 

(21) 

TEHQZ 

VDD = 4.5V and 5.5V 

■1 

-55°C^Ta^+125°C 

- 

25 

ns 

Chip Disable to Output Hold 
Time 

(22) 

TEHQX 

VDD = 4.5V and 5.5V 

1 

-55°C<Ta<+125°C 

5 

- 

ns 



















































































































































































Specifications HS-65C262RRH (SEU immune Option) 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC (Continued) 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

High Level Output Voltage 

(23) 

TAXQX 

VDD=4.5V and 5.5V 

High Level Output Voltage 

VOH2 

VDD = 4.5, IO = -100pA 

Cycle Time 

TAVAX 

VDD = 4.5V and 5.5V 


TEMPERATURE 

MIN 

MAX 

UNITS 

-55°C^Ta^+125°C 

5 

- 

ns 

-55°C^Ta^+125°C 

VDD- 

0.4V 

- 

V 

-55°C^Ta^+125°C 

150 

- 

ns 


1. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 

2. Applies to DIP device types only. 

3. Applies to Flatpack device types only. 

4. All Measurements Referenced To Device Grounds 

TABLE 4. POST 200K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The post irradiation test conditions and limits are the same as those listed in Tables 1 and 2. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

±60mV 

Output High Voltage 

VOH 

± 400mV 

Input Leakage Current 

IIL 

±100nA 


IIH 

±100nA 

Low Impedance Output Leakage Current 

lOZL 

±1pA 

High Impedance Output Leakage Current 

lOZH 

±1pA 

Standby Supply Current 

IDDSB1 

±30pA 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 


Initial Test 

100%/5004 

Interim Test 

100%/5004 

PDA 

100%/5004 

Final Test 

100%/5004 

Group A 

Samples/5005 

Group B 

B5 

Samples/5005 

(Optional) 

Others 

Samples/5005 

Group C (Optional) 

Samples/5005 

Group D (Optional) 

Samples/5005 

Group E, Subgroup 2 

Samples/5005 



1,7,9 


1,7, A 


2, 3, 8A, 8B, 10, 11 


1,2, 3, 7, 8A, 8B, 9, 10, 11 


1,2,3, 7, 8A, 8B 


1,7 


N/A 


1,7 


1,7 


2,3, 8A, 8B, 10,11 


1,2, 3, 7, 8A, 8B, 9,10,11 


N/A 


N/A 


1,7 


1,7 


1,7 


11 
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Specifications HS-65T262RRH (SEU immune Option) 


Absolute Maximum Ratings Reliability Information 

Supply Voltage... .+7.0V Thermal Resistance 0ja 0jc 

Input, Output or I/O Voltage.GND-0.3V to VDD+0.3V Braze Seal DIP Package. 78°C/W 13°C/W 

Storage Temperature Range... -65®C to +150®C Braze Seal FP Package... 91°C/W 11°C/W 

Junction Temperature.+175®C Maximum Package Power Dissipation at +125°C 

Lead Temperature (Soldering 10s) ...+300°C Braze Seal DIP Package...0.64W 

Typical Derating Factor.6mA/MHz Increase In IDDOP Braze Seal FP Package...0.55W 

ESD Classification .....Class 1 Gate Count.....26256 Gates 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range.+4.5V to +5.5V Data Retention Supply Voltage....3.0V to 4.5V 

Operating Temperature Range.-55°C to +125°C Input Rise and Fall Time.....40ns Max. 

Input Low Voltage.OV to +0.8V SEU Immunity Operating Temperature Range __“20°C to +80°C 

Input High Voltage.+2.3VtoVDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested 


High Level Output 
Voltage 


Low Level Output 
Voltage 


High Impedance Output lIOZ 
Leakage Current 


Input Leakage Current 


(NOTE 1) 

SYMBOL CONDITIONS 


VOH1 VDD = 4.5V, 10 = -5.0mA 


GROUPA . ■ 

SUBGROUPS TEMPERATURE MIN MAX UNITS 


VOL VDD = 4.5V, 10 = 8.0mA 



1 ,2, 3 I -55®C ^ Ta ^ +1 25°C I 2. 


-55°C^Ta^+125°C 


II 


-55°C^Ta^+125°C -10.0 10.0 \iA 


-55®C:STa^+ 125°C -1.0 1.0 pA 


Standby Supply Current 

IDDSB1 

VDD = 5.5V, 10 = 0mA, 

E = VDD-0.3V 

1,2,3 

-55®C^Ta^+125®C 

- 

200 

pA 

Standby Supply Current 

IDDSB2 

VDD = 5.5V, 10 = 0mA, 

E = 2.3V 

1,2,3 

-55°C^Ta^+125°C 

- 

500 

pA 

Operating Supply 

Current 

IDDOP 

VDD = 5.5V, (Note 2), 
f= 1MHz, E = 0.8V, 

VI = GND or VDD 

1,2,3 

-55°C^Ta^+125°C 

■ 

6 

mA 

Data Retention Supply 
Current 

IDDDR 

VDD = 3.0V, 10 = 0mA, 

E = VDD-0.3V, VI = VDD or 
GND 

1,2,3 

-55°C^Ta^+125°C 

■ 

100 

pA 

Enable Supply Current 

IDDEN 

VDD = 5.5,10 = 0mA, 

E = 0.8V, VI = GND or VDD 

1,2,3 

-55°C^Ta^+125°C 

- 

200 

pA 

Functional Test 

FT 

VDD = 4.5V (Note 3) 

7, 8A, 8B 

-55°C^Ta^+125°C 

- 

- 

- 


^ . All voltages referenced to device GND. Negative undershoots to a minimum of -0.3V are allowed with a maximum of 50ns pulse width. 

2. Typical derating = 6mA/MHz Increase in IDDOP. 

3. Tested as follows: f = 3MHz, VIH = 4.5V, VIL = OV, lOH = -4.0mA, lOL = 4.0mA, VOH ^ 1.5V, and VOL ^ 1.5V. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 
Device Guaranteed and 100% Tested. 


PARAMETERS 


Address Access Time 



(NarES1,2,3) LIMITS 

GROUP A -- 

CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS 


(2) TAVQV VDD = 4.5V and 5.5V 9,10,11 -55°C ^ Ta ^ +125°C - 165 ns 


Chip Enable to End of Write (3) TELWH VDD = 4.5V and 5.5V 9,10,11 -55°C ^ Ta ^ +125®C 175 - ns 


8-64 

























































































































Specifications HS-65T262RRH (SEU Immune Option) 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

Device Guaranteed and 100% Tested. 


PARAMETERS 

SYMBOL 

CONDITIONS 

(NOTES 1,2,3) 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Chip Enable Access Time 

(4) TELQV 

VDD=:4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

- 

175 

ns 

Address Hold Time 

(5) TWHAX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

0 


ns 

Address Setup Time 

(6) TAVWL 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125®C 

10 


ns 

Address Valid to End of Write 

(7) TAVWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

175 


ns 

Address Setup Time 

(8) TAVEL 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^TaS+125°C 

0 


ns 

Address Hold Time 

(9) TEHAX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

0 


ns 

Address Valid to End of Write 

(lO)TAVEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta!S+125°C 

175 


ns 

Write Enable Pulse Width 

(ll)TWLWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta:S+125°C 

175 


ns 

Data Setup Time 

(12) TDVWH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

165 


ns 

Data Hold Time 

(13) TWHDX 

VDD = 4.5V and 5.5V 

9,10, 11 

-55°C^Ta^+125°C 

15 


ns 

Enable Pulse Width 

(14) TELEH 

VDD = 4.5V and 5.5V 

9,10, 11 

-55°C^Ta^+125°C 

175 


ns 

Write to End of Write 

(15) TWLEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

165 


ns 

Data Setup Time 

(16) TDVEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

165 


ns 

Data Hold Time 

(17) TEHDX 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta^+125°C 

15 


ns 


NOTES: 

1. All voltages referenced to device GND. Negative undershoots to a minimum of -0.3V are allowed with a maximum of 50ns pulse width. 

2. AC measurements assume transition time ^ 5ns; input levels = O.OV to VDD-1.5; timing reference levels = 1.5V; output load = 1 TTL 
equivalent load and CL ^ 50pF; for CL > 50pF, access times are derated 0.15ns/pF. 

3. For timing waveforms, see Low Voltage Data Retention and ReadA/Vrite Cycles. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC 


PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Capacitance 

CIN 

VDD = Open, f= 1MHz 

1,2,4 

Ta = +25°C 

- 

8 

pF 

1,3,4 

Ta = +25°C 

- 

TBD 

pF 

Output Capacitance 

CO 

VDD = Open, f = 1MHz 

1,2,4 

Ta = +25°C 

- 

10 

pF 

1,3,4 

Ta = +25°C 

- 

TBD 

pF 

ReadA/Vrite 

(1) 

TAVAX 

VDD = 4.5V and 5.5V 

■ 

-55°C^Ta<+125'’C 

175 

- 

ns 

Write Enable to Output in High Z 

(18) 

TWLQZ 

VDD = 4.5V and 5.5V 

■ 

-55°C^Ta<+125°C 

- 

30 

ns 

Write Enable High to Output ON 

(19) 

TWHQX 

VDD = 4.5V and 5.5V 

1 

-55°C^Ta^+125°C 

5 

- 

ns 

Chip Enable to Output ON 

(20) 

TELQX 

VDD = 4.5V and 5.5V 

■ 

-55°C^Ta:S+125°C 

5 

- 

ns 

Output Enable High to Output 
HighZ 

(21) 

TEHQZ 

VDD = 4.5V and 5.5V 

m 

-55°C^Ta^+125°C 

■ 

30 

ns 

Chip Disable to Output Hold 
Time 

(22) 

TEHQX 

VDD = 4.5V and 5.5V 

m 

-55°C^Ta^+125°C 

15 

- 

ns 

Address Invalid Output Hold 
Time 

(23) 

TAXQX 

VDD = 4.5V and 5.5V 

1 

-55°C^Ta^+125°C 

10 

- 

ns 



























































































































































































Specifications HS‘'65T262RRH (SEU immune Option) 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC (Continued) 


(NOTE 1) 

PARAMETERS SYMBOL CONDITIONS 


High Level Output Voltage VOH2 VDD = 4.5,10 = -1 OO^lA 


TAVAX VDD = 4.5V and 5.5V 



LIMITS 

■■ 

TEMPERATURE 

MIN 

MAX 

UNITS 

-55®C ^ Ta^ +125°C 

VDD- 

0.4V 

- 

■ 

-55°C^Ta^+125°C 

175 

- 

ns 


Cycle Time 


NOTES: 

1. The parameters listed In Table 3 are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 

2. Applies to DIP device types only. 

3. Applies to Flatpack device types only. 

4. All Measurements Referenced To Device Grounds 


TABLE 4. POST 200K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The post Irradiation test conditions and limits are the same as those listed in Tables 1 and 2. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

±60mV 

Output High Voltage 

VOH 

± 400mV 

Input Leakage Current 

IIL 

±100nA 


IIH 

±100nA 

Low Impedance Output Leakage Current 

lOZL 

±1pA 

High Impedance Output Leakage Current 

lOZH 

±1pA 

Standby Supply Current 

IDDSB1 

±30pA 




CONFORMANCE GROUPS I 

1 METHOD 1 

1 -Q SUBGROUPS 1 

1 -8 SUBGROUPS 


Initial Test 


Interim Test 


PDA 


Final Test 


Group A 


Group B 
(Optional) 


Group C (Optional) 


Group D (Optional) 


Group E, Subgroup 2 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Samples/5005 


Samples/5005 


Samples/5005 


Samples/5005 


Samples/5005 


Samples/5005 


1,7,9 


1.7, A 


2, 3,8A, 8B, 10,11 


1,2,3,7, 8A, 8B, 9,10,11 


1,2,3,7,8A,8B 


17 


N/A 


1,7 


1,7 


1.7,9 


1 


2,3,8A,8B, 10,11 


1,2,3,7,8A, 8B, 9,10,11 


N/A 


N/A 


1,7 


1,7 


1.7 


8-66 




























































































HS-65C262RH, HS-65T262RH 


Timing Waveforms 


READ CYCLES 


READ CYCLE 1: CONTROLLED BY E 


READ CYCLE 2: CONTROLLED BY ADDRESS 


r’ 



NOTE: W is held high for entire cycle and D is ignored. Address Is NOTE: W is high for the entire cycle and D is ignored. E stable prior 

stable by the time E goes low and remains valid until E goes to A becoming valid and after A becomes invalid, 

high. 


WRITE CYCLES 

WRITE CYCLE 1: CONTROLLED BY W (LATE WRITE 


WRITE CYCLE 2: CONTROLLED BY E (EARLY WRITE) 



NOTE: In this mode, E rises^after W. The address must remain 
stable whenever both E and W are low. 


NOTE: In this mode, W rises after E. If W falls before E by a time 
exceeding TWLQZ (Max) TELQX (Min), and rises after E by 
a time exceeding TEHQZ (Max) - TWHQZ (Min), then Q will 
remain in the high impedance state throughtout the cycle. 
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HS'65C262RH, HS-65T262RH 


Burn-In Circuits 

HS-65C262RH 24 PIN FLATPACK 


1 

24 

2 

23 


22 

5 

20 



7 

18 

8 

17 

8 

16 

10 

15 

11 

14 

12 

13 


HS-65C262RH 24 PIN FLATPACK 
VDD 




1 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


i 

SSI 


DYNAMIC CONFIGURATION 

NOTES: 

All Resistors = 47kQ ± 10% 

FO = lOOkHz ± 10% 

FI = FO/2 = FI/2; F3 = F2/2; F4 = F3/2 ... F16 = F15/2 
VDD = 6.0V ± 0.5V 
VIH = 4.5V±10% 

VIL = -0.2Vto+0.8V 
C = 0.01 |if (min) 


STATIC CONFIGURATION 


NOTES: 

All Resistors = 47kQ ± 10% 
VDD = 6.0V ± 0.5V 
Cl = 0.01 jif (min) 


HS-65C262 20 PIN DIP 


HS>65C262RH 20 PIN DIP 




DYNAMIC CONFIGURATION 

NOTES: 

All Resistors = 47kn ± 10% 

FO = 100kHz ± 10% 

FI = FO/2 = FI/2; F3 = F2/2; F4 = F3/2 ... F16 = F15/2 
VDD = 6.0V ± 0.5V 
VIH = 4.5V±10% 

VIL=:-0.2Vto +0.8V 
C = 0.01 nf (min) 


STATIC CONFIGURATION 


NOTES: 

All Resistors = 47kQ± 10% 
VDD = 6.0V ± 0.5V 
Cl = 0.01 jif (min) 
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HS'65C262RH, HS-65T262RH 


Irradiation Circuits 

HS-65C262RH AND HS-65T262RH 20 PIN DIP 
VDD a 5.5V 



NOTES: 

Pin 10 is tied to GND 
Output (Pin 8) fioats 
Ali other pins tied to VOO 
VDD = 5.5V 
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HS-65C262, HS-65T262RH 


Metallization Topology 

DIE DIMENSIONS: 

258x177x19±1mils 

METALLIZATION: 

Type: Si-Al 

Thickness: 13kA ± 1.5kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 8kA ± 1 kA 

DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature: Braze Seal DIP - 460°C (Max) 

Braze Seal Flatpack - 460°C (Max) 

WORST CASE CURRENT DENSITY: 

1.6 X 10^ A/cm^ 

SUBSTRATE POTENTIAL: VDD 

Metallization Mask Layout 

HS-65C262 AND HS-65T262RH 


9 CO CM T- O 

Q T- r- T- 1- 



jor^ COO) o t-cmco^u) 


lO CD O ^ 

<< Q UiQt^OOO) 

Z < < < 

o 
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SEMICONDUCTOR 


CMM6167 


December 1992 


High Reliability, Radiation Hardened CMOS 
16,384 Word by 1 Bit Static RAM 


Features 

• Aerospace Class S Screening 

• Radiation Hardened to 100K Rads (Si) 

• Cosmic Ray Upset immunity Typically 2x10*^ Errors/Bit 
Day 

• Latch Up Free Under Transient Radiation 

• Transient Upset >10^° RADS/s, 20ns Pulse 

• Fast Access Time tAVQV = 95ns at T^ = +25®C, (Typ.) 

• Single Power Supply 4.5V to 6.5V 

• Low Standby and Operating Power 

• Ail Inputs and Outputs TTL Compatible 

• Fully Static Operation 

• Tri-State Outputs 

Description 

TheCMM6167 is a high reliability 16,384 word by 1 bit static 
random access memory using CMOS/SOS technology. It is 
designed for use in memory systems where low power and 
simplicity in use are desirable. 

CMOS/SOS technology permits operation in high radiation 
environments. It is insensitive to neutrons, cannot latch up at 
any dose rate and is resistant to single event upset caused 
by cosmic rays or heavy ions. 

The CMM6167 is available in a 24 lead flatpack ceramic package 
(K suffix). 


Functional Diagram 



TRANSITION DETECTORS, 
*3 —I BUFFERS, AND ROW 
-J DECODER 

A5 H 


HV 

POWER 

CONVERTER 

WE 



128X128 

ARRAY 


TRANSITION DETECTORS, 
BUFFERS, BIT DECODER 


SENSE AMPLIRERS 
AND OUTPUT BUFFER 


I I 


(DATA OUT) 


A7 A8 A9 AID All A12 A13 VSS VDD (DATAIN) 


Truth Table 


X Not Selected High Z 

T Write HighZ 

H Read Data Out 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 q 


File Number 1831.1 











Absolute Maximum Ratings 


Specifications CMM6167 


Reliability Information 


Supply Voltage (VDD) Maximum Package Power Dissipation 

All voltage values referenced to VSS terminal.-0.5V to +7.0V For = -55°C to +100°C. 

Input Voltage Range, All Inputs.-0.5 to VDD +0.5V For = +100°C to +125°C.I 

Input Current, Any One Input.±10mA 

DC Drain Current, Output (I/O) = -0.5V < VO < VDD +0.5V.±25mA Power Dissipation per Output Transistor 

Storage Temperature Range (TSTG).-65°C to +150°C For T^ = Full Package Temperature Rj 


.. 500mW 

For Ta = +100°C to +125°C.Derate Linearly at 12mW/°C 

to 200mW 

)wer Dissipation per Output Transistor 

For Ta = Full Package Temperature Range.100mW 


Lead Temperature (Soldering 10s).+265°C Operating Temperature Range (TA).-55°C to +125°C 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range (VDD).+4.5V to +6.5V Input High Voltage (VIH).3.5V to VDD 

Operating Temperature Range.-55°C to +95°C Data Retention Supply Voltage.2.5V 

Input Low Voltage.OV to +1.5V Input Rise and Fall Time.40ns Max. 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 5V ± 5%, VIN = OV or VDD, Unless Otherwise Specified 


LIMITS 


PARAMETER 

SYMBOL 

Quiescent Device Current 

IDD 

Operating Device Current (Note 1) 

IDD1 

Output (Sink) Current 

lOL 

Output (Source) Current 

lOH 

Input Low Voltage 

VIL 

Input High Voltage 

VIH 

input Leakage Current 

ilN 

Tri-State Output Leakage Current 

lOZ 

Minimum Data Retention Voltage 

VDR 

Data Retention Quiescent Current 

IDDDR 


-55°C, +25°C 


CONDITIONS 


VIN = OV or VDD, VCC = VDD 


Cycle Time = 1^ls 


VOUT = 0.4V 


VOUT=: VDD-0.4V 



VIN = OV or VDD 


Applied Voltage = OV or VDD 




NOTES: 

1. Operating current measured using 1MHz cycle with output open. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 5V ± 5% 


LIMITS 


-55°C, +25°C 



PARAMETER 


READ CYCLE TIMES 


Read Cycle 


Access from Address 


WRITE CYCLE TIMES 


Write Cycle 


Write Pulse Width (Note 1) 


Write Recovery Time 


Address Set-Up to End of Write 


Address to CE Set Up Time 



ns 


ns 


ns 


ns 


ns 
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Specifications CMM6167 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 5V ± 5% (Continued) 



1. CE and WE must overlap for at least tWLWH minimum value, tDVWH minimum value must occur during this overlap. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Note 1) 



Output Voltage High Level 


Input Capacitance (Note 1) 


Output Capacitance (Note 1) 


Chip Enable to Output Active 


Chip Enable to Output Disable 


Output Hold After Address Change 


Address Set Up Before Write Low 


1. Capacitance measurements are made with no bias applied. 


TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 



Operating Device Current (Note 2) 


Output (Sink) Current 


Output (Source) Current 


Input Low Voltage 


Input High Voltage 


input Leakage Current 


Tri-State Output Leakage Current 


Minimum Data Retention Voltage 


Read Cycle Time 


Address Access Time 
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Specifications CMM6167 


TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


LIMITS 

POST RADIATION 
+25®C 

PARAMETER SYMBOL CONDITIONS MIN 


Chip Enable Access Time tELQV 


Write Cycle Time tAVAV 


Write Pulse Width (Note 1) tWLWH 


Write Recovery Time tWHAX 

Address Set Up to End of Write tAVWH 


Address to Chip Enable Set Up Time tAVEL 


CE to End of Write tELWH 


Data Set Up to End of Write tDVWH 


Data Hold After End of Write tWHDX 


NOTES: 

1. CE and vJe must overlap for at least tWLWH minimum value, tDVWH minimum value must occur during this overlap. 

2. Operating current measured using 1MHz cycle with output open.. 



TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Quiescent Device Current 

IDD 

+30pA 

Output Low Drive Current (Sink) 

lOL 

-15% of 0 hr. value 

Output High Drive Current (Source) 

lOH 

-15%of0hr. value 

Tri-State Output Leakage Current 

lOZL 

-500nA 

Tri-State Output Leakage Current 

iOZH 

+500nA 


CONFORMANCE 

GROUPS 


Initial Test 


Interim Test 


PDA 


Final Test 


Group A 


Group B 
(Optional) 


B5 


Others 


Group C (Optional) 


Group D (Optional) 


Group E, Subgroup 2 


TABLE 6. APPLICABLE SUBGROUPS 


METHOD 

-IRZ SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7, A 

100%/5004 

2, 3, 8A, 8B, 10, 11 

Samples/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 

Samples/5005 

1,2,3,7, 8A, 8B, 9,10,11 

Samples/5005 

1,7 

Samples/5005 

N/A 

Samples/5005 

1,7 

Samples/5005 

1,7,9 


3 SUBGROUPS 


1,7,9 


N/A 


1,7 


2, 3, 8A, 8B, 10,11 


N/A 


N/A 


1,2, 3, 7, 8A, 8B, 9,10,11 


1,7 


1,7,9 


8 
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CMM6167 


Timing Waveforms 

READ CYCLE WRITE CYCLE N01 (WE CONTROLLED) 



Timing measurement reference level Is VDD/2 
WRITE CYCLE NO. 2 (CE CONTROLLED) 



Typical Performance Curves 

QUIESCENT DEVICE CURRENT vs AMBIENT TEMPERATURE QUIESCENT DEVICE CURRENT vs DC SUPPLY VOLTAGE 



TEMPERATURE (OQ) DC SUPPLY VOLTAGE (V) 
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CMM6167 


Typical Performance Curves (continued) 

OPERATING DEVICE CURRENT VS OPERATING FREQUENCY 

^ 18 -Ta = +1250C _ 

^ SUPPLY VOLTAGE: = 5.5V 


CHIP ENABLE ACCESS TIME vs AMBIENT TEMPERATURE 
^35 —1— I —1— I — r— ]——T— 

SUPPLY VOLTAGE: 4.5V 

_ 125 —OUTPUT CAPACITANCE = 50pF- 


2 3 4 5 6 

OPERATING FREQUENCY (MHz) 


-55 -35 -15 


5 25 45 65 85 105 125 

TEMPERATURE (®C) 


DC SUPPLY vs CHIP ENABLE ACCESS TIME 


-OPERABLE- 

AREA 


CHIP ENABLE ACCESS TIME vs OUTPUT LOAD 

'^^1—I—I—I—\—r 

_ 140 - Ta = +12500 
^ SUPPLY VOLTAGE: = 4.5V 

- I I I I I 


CAPACITANCE 


Ta = +1250C 

OUTPUT CAPACITANCE = 50pF 


90 110 130 150 

CHIP ENABLE ACCESS TIME (ns) 


50 100 150 200 250 300 350 400 450 500 

OUTPUT LOAD CAPACITANCE (pF) 


CHIP ENABLE ACCESS TIME s TOTAL RADIATION DOSE 

180 r- p- I -j I I —j- 

Ta = +25°C ^ 

.-150 SUPPLY VOLTAGE: =: 4.75V 

S OUTPUT CAPACITANCES 11 OpF 


100 200 300 400 500 600 700 800 

TOTAL RADIATION DOSE (kRADS) 


DC SUPPLY VOLTAGE vs CHIP ENABLE ACCESS TIME 

8 T--1-1--T--1—-1-1 










n 

OPERABLE 



AREA 

_L__ 














-1—-I-1- 

— Ta = +25®c 

OUTPUT CAPACITANCE = 11 0pF 
““ TOTAL RADIATION DOSE = 500KRADS “ 

1 1 _1 


100 200 300 400 

CHIP ENABLE ACCESS TIME (ns) 




CMM6167 


Typical Performance Curves (Continued) 

AVERAGE QUIESCENT DEVICE CURRENT VS TOTAL 

RADIATION DOSE MINIMUM DC SUPPLY VOLTAGE vs TOTAL RADIATION DOSE 



0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000 

TOTAL RADIATION DOSE (kRADS) TOTAL RADIATION DOSE (kRADS) 


Burn-In Circuits 


VDD VDD 



DYNAMIC CONFIGURATION STATIC CONFIGURATION 

NOTES: NOTES: 

VDD = 6V (Min) VDD = 6V (Min) 

Resistors = 4.7kO ±5% Resistors = 4.7kO ±5% 

Frequency: AO = 10OkHZ ± 5%; A1 = AO/2... A13 = A12/2; Notes: 

01 = 200kHz ± 5%, O.e^s low, 4.4|xs high Static Burn-In 1 memory array pre-initialized with all HIGHS at VDD, VIN = VDD 

Static Burn-In 2 memory array pre-initialized with all LOWS at VSS, VIN = VSS 
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CMM6167 


Harris - IRZ Product Flow 

Wafer Lot Acceptance Method 5007 (Includes SEM) 
Radiation Verification (Each Wafer) Method 1019, 100K 
RADS(Si) Total Dose 2 SamplesA/Vafer, 0 Reject 

Nondestructive Bond Pull Method 2023 
Internal Visual (100%) Method 2010 (See “Visual Inspection”) 
Stabilization Bake (100%) Method 1008, Condition C. 24 Mrs 
Min., +150°C Min 

Temperature Cycling (100%) Method 1010, Condition C, 
-65°C to +150°C 

Constant Acceleration (100%) Method 2001, Condition E, 
Y1 (30,000g) 

Particle Impact Noise Detection Method 2020, Condition A, 
20g Peak at 60Hz 
Visual Inspection (100%) 

Serialization (100%) 

Initial Electrical Tests (100%) 

High Temperature Stress (100%) 48 Hrs, +125°C 


Interim 1 Electrical Tests (100%), PDA 10% All Tests 
Static Burn-In I (100%) 24 Hrs, +125°C 
Interim 2 Electrical Tests (100%) (Note 1) 

Static Burn-In 2 (100%) 24 Hrs, +125®C 
Interim 3 Electrical Tests (100%) (Note 1) 

Dynamic Burn-In (100%) 240 Hrs, +125°C 

Interim 4 Electrical Tests (100%) PDA 5% All Tests, PDA 3% 

Functional 

Fine and Gross Seal (100%) Method 1014 
Final Electrical Tests (100%) 

Radiographic (100%) Method 2012 (1 View) 

External Visual (100%) Method 2009 
Quality Conformance 

Group A (All Tests) Method 5005 (Class S) 

Group B (Optional) Method 5005 (Class S) 

Group D (Optional) Method 5005 (Class S) 

CSI and/or GSI (Optional) 


1. Failures from Interim Electrical Tests 2 and 3 are combined for determining PDA (PDA = 5% All Tests, 3% Functional) 


Visual Inspection 

Visual Inspection for Class S is performed to MIL-STD-883, 
Method 2010, Condition A except as follows: 


3.2.1.1 - Metallization Scratches 

3.2.1.2 - Metallization Voids 

3.2.1.6 - Metallization Bridging 

3.2.1.7 - Metallization Alignment 


3.2.3 - Scribing and Die Defects. In addition, semicircular 
cracks that point away from the active circuit area 
are acceptable 

3.2.3c - A crack that exceeds 5 mils in length must also 
point towards or cross a scribe grid line 

3.1.7b - Lifting or Peeling of Glassivation, add Note of 
3.2.7b to 3.1.7b 


1. High magnification inspection is performed at 200X to 300X and applies to the high current areas of the chip. The remainder of the chip 
is inspected at 75X to 150X where high magnification is required. 

2. Criteria 3.2.1.1a Metallization Scratches, and 3.2.1.2a Metallization Voids shall also apply to metallization over a passivation step 
(3.2.1.Id, 3.2.1.2b). Underlying oxide must also be exposed. 

3. Criteria 3.2.1.7 Metallization Alignment and 3.1.2 Diffusion and Passivation Faults are applied to the center and two opposite corners of 
the chip. Areas of sufficient complexity are viewed to assure general alignment and contact coverage and shall consist only of the area 
exposed to the immediate field of view. 

4. SOS Technology Devices 

- Diffusion faults 3.1.2.1 are not applicable. SOS devices are inspected for complete Islands, bridging between islands and missing adjacent 
contacts from a row in a contact chain. 

- The 1 mil wire clearance criteria is not applicable 

- Passivation faults are not applicable when a second free flow oxide is used prior to metallization 

- Oxide gate bridge inspection is not applicable 

- Semicircular cracks not in an active area which start and end at the pellet edge are acceptable 
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CMM6167 


Harris ’ 3Z Product Flow 

Radiation Verification (Each Wafer) Method 1019, 100KRADS{Si) Total Dose 2 Samples/Wafer, 0 Reject (3Z Product Flow 
continues below) 


Harr/S - 3 Prodl/Cf F/OIV (Without Radiation Verifications) 

Internal Visual (100%) Method 2010, Condition B (Modified) Interim Electrical Tests 1 (100%) t^er Applicable Device Spec- 

(See “Internal Visual Inspection Modified for LSI”) ifications, +25°C PDA 10%, All Tests 

Pre-Seal Bake (100%) Static Burn-In (100%) 160 Hrs,+125°C 

Stabilization Bake (100%) Method 1008, Condition C, 24 Hrs, Interim Electrical Tests 2 (100%) Per Applicable Device Spec- 
+25°C, No End Point Measurements Required ifications, +25°C PDA 5%, All Tests, PDA 3% Functional 

Temperature Cycling (100%) Method 1010, Condition C Final Electrical Tests (100%) Per Applicable Device Specifica- 
Constant Acceleration (100%) Method 2001, Condition E, tions,+25°C 
Y1, Direction, Centrifuge External Visual (100%) Method 2009 

Seal: Quality Conformance 

Fine (100%) Method 1014, Condition A or B Group A (All Tests) Method 5005 (Class B) 

Gross (100%) Method 1014, Condition C Group B (Optional) Method 5005 (Class B) 

Initial Electrical Tests (100%) Per Applicable Device Specifi- ^ (Optional) Method 5005 (Class B) 

cation, +25°C Group D (Optional) Method 5005 (Class B) 

High Temperature Stress (100%) 48 Hrs,+125°C 


Internal Visual Inspection Modified for LSI 

Internal Visual Inspection is performed to MIL-STD-883, 
Method 2010, Condition B except as follows: 


A. High Magnification Inspection is performed at 200X to 
300X and applies to the high current areas of the chip. 
The remainder of the chip is inspected at 75X to 150X 
where high magnification is required 

B. Metallization Voids (3.2.1.2) Criteria 3.2.1.1a Metallization 
Scratches and 3.2.1.2a Metallization Voids shall also apply 
to metallization over a passivation step (3.2.1.Id, 3.2.1.2b). 
Underlying oxide must also be exposed 

C. Metallization Alignment (3.2.1.7) Diffusion and Passivation 
Layer(s) Faults (3.2.0) 

High magnification Inspection is performed at 200X to 
300X, applied to the center and two opposite corners of 
the chip, consisting only of the area exposed to the 
immediate field of view 

D. Scribing and Die Defects (3.2.3) in addition: 

A crack that exceeds 5 mils in length must also point 
towards or cross a scribe grid line to be unacceptable 

Semicircular cracks that point away from the active circuit 
area are acceptable 


E. SOS Technology Devices: 

- Diffusion faults are not applicable. SOS devices are 
inspected for complete islands, bridging between 
islands and missing adjacent contacts from a row in a 
contact chain. 

- The 1 mil wire clearance criteria is not applicable 

- Passivation faults are not applicable when a second free 
flow oxide is used prior to metallization 

- Oxide gate bridge inspection Is not applicable 

- Semicircular cracks not in an active area which start and 
end at the pellet edge are acceptable 







SEMICONDUCTOR 


HS-6504RH 


December 1992 


Radiation Hardened 
4096 X1 CMOS RAM 


Features 

• Total Dose 1x10^ RAD (SI) 

• Data Upset > 10‘ RAD (S\ys 

• Latch-Up Free To > 1 x 10^* RAD (Sl)/s 

• Low Power Standby llOOjaW Max 

• Low Power Operation 38.5mW/MHz Max 

• Fast Access Time 150ns Typ 

• Extremeiy Low Speed Power Product 

• Single Event Upset Immune Option 

• TTL Compatibie Output 

• Three-State Outputs 

• Standard JEDEC Pinout 

• 18 Pin Package for High Density 

• On-Chip Address Register 

• Miiitary Temperature Range -55°C to +125°C 

Description 

The HS‘6504RH is a synchronous 4096 x 1 static CMOS RAM fabricated using 
the radiation hardened guard band, self-aligned silicon gate technology. The 
device utilizes synchronous circuitry to achieve high performance and low 
power operation. 

Latch-up free operation is achieved by the use of epitaxial starting material to 
eliminate the parasitic SCR effect seen in conventional bulk CMOS devices. 
On-chip latches are provided for addresses, data input and data output 
allowing efficient interfacing with microprocessor systems. The data output can 
be forced to a high impedance state for use in expanded memory arrays. 

The HS-6504RH is a fully static RAM and may be maintained in any state for 
an indefinite period of time. A single event upset immune version of the 
HS6504RRH is also offered. See page 11-5. 

JAN 

On January 28, 1987, Harris received JAN line certification as a Rad-Hard 
Class S fabrication facility for the HS-6504RH. Specifications can be found in 
JAN 38510/245 under device type 03. 


Pinouts 

HS1-6504RH 18 PIN CERAMIC DIP 
CASE OUTLINE D-6, CONFIGURATION 3 
TOP VIEW 




HS4-6504RH 18 PIN LCC 
INTERNAL PACKAGE CODE “HPQ” 
TOP VIEW 

r- O 5 (O 

< < 9 < 



O lUJ Q 

o 

HS9-6504RH 18 LEAD FLATPACK 
INTERNAL PACKAGE CODE “HRF” 
TOP VIEW 


AOdZC 

A1CZ3i 

AZCZZji 

A3[ZZ?i 

AACZZt 

Asnzzt 

QCZZt 

\Nnz2t 

GNDCZjt 


1 • 

18 

2 

17 

3 

16 

4 

15 

5 

14 

6 

13 

7 

12 

8 

11 

9 

10 


PIN 

DESCRIPTION 

A 

Address Input 

E 

Chip Enable 

W 

Write Enable 

D 

Data Input 

Q 

Data Output 



2CZIVDD 

7t=iA7 
?a=lA8 
7t=3A9 
2^ZI]A10 
ttmAu 
iZZID 
tiZIE 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 3028 
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Specifications HS-6504RH 


Absolute Maximum Ratings 

Reliability Information 



Supply Voltage -(VDD-GND) .... 

.-0.3to+7.0V 

Thermal Resistance 

®ja 

®jc 

Input or Output Voltage Applied .. 

.GND-0.3VtoVDD +0.3V 

18 Pin Ceramic DIP Package. 

73®C/W 

10°C/W 

Storage Temperature Range_ 

.-65°C to +150°C 

18 Pin LCC Package... 

60°C/W 

9“C/W 

Junction Temperature. 

. +175°C 

18 Lead Flatpack Package. 

62®C/W 

10°C/W 

Lead Temperature (Soldering 10s) 

.....+300°C 

Maximum Package Power Dissipation at +125°C 


Typical Derating Factor. 

. .3.0mA/MHz Increase in IDDOP 

18 Pin Ceramic DIP Package. 


....0.68W 

ESD Classification. 

.Class 1 

18 Pin LCC Package. 


....0.83W 



18 Lead Flatpack Package. 


....0.80W 



Gate Count. 


6667 Gates 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This b a stress only rating and operation 

of the device at these or any other conditions above those indicated in the operational sections of thb specification is not implied. 



Operating Conditions 

Operating Supply Voltage Range. 

.+4.5Vto+5.5V 

Input Rise and Fall Time. 


. 40ns Max 

Operating Temperature Range... 

.-55°C to +125°C 




TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

Standby Supply Current 

IDDSB 

Operating Supply Current (Note 1) 

IDDOP 

Data Retention Supply Current 

IDDDR 

Data Retention Supply Voltage 

VDDDR 

Input Leakage Current 

II 

Output Leakage Current 

lOZ 

Input Low Voltage 

VIL 

Input High Voltage 

All Except E and R/W 

VIH 

Input High Voltage E and RA/V 

VIH 

Output Low Voltage 

VOL 

Output High Voltage 

VOH 



NOTE: 

1. Operating Supply Current (IDDOP) is proportional to Operating Frequency. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

— 

CONDITIONS 

Chip Enable Access Time 

TELQV 

Note 1 

Address Access Time 

TAVQV 

Note 1 

Chip EnableTime 

TELEH 

Note 1 

Chip Disable Time 

TEHEL 

Note 1 

Address Setup Time 

TAVEL 

Note 1 

Address Hold Time 

TELAX 

Note 1 

Write Enable Pulse Width 

TWLWH 

Note 1 

Write Enable Setup Time 

TWLEH 

Note 1 

Early Write Pulse Setup Time 

TWLEL 

Note 1 

Write Enable Hold Time 

TELWH 

Note 1 

Data Setup Time 

TDVWL 

Note 1 
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Specifications HS-6504RH 


PARAMETER 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


LIMITS 

CONDITIONS MIN 


Early Write Data Setup Time 

TDVEL 

Note 1 

0 

Data Hold Time 

TWLDX 

Note 1 

50 

Early Write Data Hold 

TELDX 

Note 1 

50 

Data Valid to Write Time 

TQVWL 

Note 1 

0 



NOTE: 

1. Inputs TRISE = TFALL ^ 20nsec: Outputs : 1TTL load and 50pF. All timing measurements at 1/2 VDD. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Guaranteed but not tested) 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

Input Capacitance 

Cl 

VI = VDD or GND 

Output Capacitance 

CO 

VO = VDD or GND, f= 1MHz 

Chip Enable/Output Enable Time 

TELQX 

Note 1 

Chip Enable/Output Disable Time 

TEHQZ 

Note 1 

Read Mode Write Enable Setup Time 

TWHEL 

Note 1 

Read or Write Cycle Time 

TELEL 

Note 1 



NOTE: 

1. Inputs TRISE = TFALL ^ 20nsec: Outputs : 1TTL load and 50pF. All timing measurements at 1/2 VDD. 


TABLE 4. POST RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The post irradiation test conditions and limits are the same as those listed in Tabies 1 and 2. 

TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

± 0.08V 

Output High Voltage 

VOH 

± 0.48V 

Input Leakage Current 

II 

± 0.20|iA 


TABLE 6. APPLICABLE SUBGROUPS 



CONFORMANCE GROUPS 


Initial Test 


Interim Test 1 and 2 


PDA 1 and 2 


Final Test 


Group A 


Group B 
(Optional) 


Group C (Optional) 


Group D (Optional) 


Group E, Subgroup 2 


METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

100%/5004 

1,7,9 

1,7,9 

100%/5004 

1,7,9 

N/A 

100%/5004 

1,7, A 

1,7 

100%/5004 

2, 3, 8A, 8B, 10, 11 

2, 3, 8A, 8B, 10,11 

Samples/5005 

1,2, 3, 7, 8A, 8B, 9, 10,11 

1,2,3,7,8A,8B,9,10,11 

Samples/5005 

1,2, 3,7, 8A, 8B, 9, 10, 11 

N/A 

Samples/5005 

1,7 

N/A 

Samples/5005 

N/A 

1,7 

Samples/5005 

1,7 

1,7 

Samples/5005 

1,7,9 

1,7,9 
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Specifications HS-6504RRH (S.E.U. immune Option) 



Absolute Maximum Ratings Reliability Information 

Supply Voltage -(VDD-GND) ..-0.3 to +7.0V Thermal Resistance 0ja 0jc 

Input or Output Voltage Applied__GND-0.3V to VDD +0.3V 18 Pin Ceramic DIP Package. 73°C/W 10°CA/\/ 

Storage Temperature Range.-65°C to +150°C 18 Pin LCC Package.. 60°C/W 9°C/W 

Junction Temperature.+175®C 18 Lead Flatpack Package.. 62°C/W 10°C/W 

Lead Temperature (Soldering 10s).+300°C Maximum Package Power Dissipation at +125°C 

Typical Derating Factor....3.0mA/MHz Increase in IDDOP 18 Pin Ceramic DIP Package....0.68W 

ESD Classification.... Class 1 18 Pin LCC Package.... 0.83W 

18 Lead Flatpack Package...0.80W 

Gate Count..6667 Gates 

CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 

Operating Conditions 

Operating Supply Voltage Range.+4.5V to +5.5V Input Rise and Fall Time.40ns Max 

Operating Temperature Range.-20°C to +80°C 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Standby Supply Current 

IDDSB 

lO = 0, VI = GND or VDD 

- 

200 

pA 

Operating Supply Current (Note 1) 

IDDOP 

f = 1 MHz. 10 = VI = VDD or GND 

- 

7 

mA 

Data Retention Supply Current 

IDDDR 


- 

100 

pA 

Data Retention Supply Voltage 

VDDDR 


- 

3.0 

V 

Input Leakage Current 

II 

GND ^ VI ^ VDD 

-1.0 

+1.0 

pA 

Output Leakage Current 

lOZ 

GND ^ VO ^ VDD 

-10 

+10 

pA 

Input Low Voltage 

VIL 


0.0 

0.8 

V 

Input High Voltage 

All Except E and R/W 

VIH 


VDD -2.0 

VDD 

V 

Input High Voltage E and R/W 

VIH 


VDD-1.5 

VDD +0.3 


Output Low Voltage 

VOL 

lOL = 2.0mA 

- 

0.4 

V 

Output High Voltage 

VOH 

IOH =-1.0mA 

2.4 

- 

V 


NOTE: 

1. Operating Supply Current (IDDOP) is proportional to Operating Frequency. 

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Chip Enable Access Time 

TELQV 

Note 1 

- 

200 

ns 

Address Access Time 

TAVQV 

Note 1 

- 

210 

ns 

Chip EnableTime 

TELEH 

Note 1 

200 

- 

ns 

Chip Disable Time 

TEHEL 

Note 1 

50 

- 

ns 

Address Setup Time 

TAVEL 

Note 1 

10 

- 

ns 

Address Hold Time 

TELAX 

Note 1 

40 

- 

ns 

Write Enable Pulse Width 

TWLWH 

Note 1 

50 

- 

ns 

Write Enable Setup Time 

TWLEH 

Note 1 

200 

- 

ns 

Early Write Pulse Setup Time 

TWLEL 

Note 1 

0 

- 

ns 

Write Enable Hold Time 

TELWH 

Note 1 

50 

V 

ns 

Data Setup Time 

TDVWL 

Note 1 

10 

- 

ns 
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PARAMETER 


Specifications HS-6504RRH (S.E.U. Immune Option) 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


LIMITS 

CONDITIONS MIN 


Early Write Data Setup Time 

TDVEL 

Note 1 

0 

Data Hold Time 

TWLDX 

Note 1 

50 

Early Write Data Hold 

TELDX 

Note 1 

50 

Data Valid to Write Time 

TQVWL 

Note 1 

0 



NOTE: 

1. Inputs TRISE = TFALL ^ 20nsec: Outputs: 1TTL load and 50pF. All timing measurements at 1/2 VDD. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Guaranteed but not tested) 


LIMITS 

PARAMETER SYMBOL CONDITIONS MIN 


Input Capacitance 


Output Capacitance 


Chip Enable/Output Enable Time 


Chip Enable/Output Disable Time 


Read or Write Cycle Time 


NOTE: 

1. Inputs TRISE = TFALL ^ 20nsec: Outputs : 1TTL load and 50pR All timing measurements at 1/2 VDD. 

TABLE 4. POST RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The post irradiation test conditions and limits are the same as those listed in Tables 1 and 2. 

TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) 


SYMBOL 

CONDITIONS 

Cl 

VI = VDD or GND 

CO 

VO = VDD or GND, f = 1MHz 

TELQX 

Note 1 

TEHQZ 

Note 1 

TWHEL 

Note 1 

TELEL 

Note 1 




PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

± 0.08V 

Output High Voltage 

VOH 

± 0.48V 

Input Leakage Current 

II 

± 0.20pA 



TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

1,7,9 

Interim Test 1 and 2 

100%/5004 

1,7,9 

N/A 

PDA 1 and 2 

100%/5004 

1,7, A 

1,7 

Final Test 

100%/5004 

2, 3,8A, 8B, 10,11 

2, 3, 8A, 8B, 10, 11 

Group A 

Samples/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 

1,2, 3, 7, 8A, 8B, 9,10,11 

Group B 

B5 

Samples/5005 

1,2, 3, 7, 8A, 8B, 9,10,11 

N/A 

(Optional) 

Others 

Samples/5005 

1,7 

N/A 

Group C (Optional) 

Samples/5005 

N/A 

1,7 

Group D (Optional) 

Samples/5005 

1,7 

1,7 

Group E, Subgroup 2 

Samples/5005 

1,7,9 

1,7,9 
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VAUD DATA OUTPUT 



Memory Disabled 


Cycle Begins, Addresses are Latched 


Output Enabled 


Output Valid 


Read Accomplished 


Prepare for Next Cycle (Same as -1) 


Cycle Ends, Next Cycle Begins (Same as 0) 


The address information is latched in the on chip registers enabled but the data is not valid until during time (T = 2). W 
on the falling edge of E (T = 0). Minimum address set up and must remain high for the read cycle. After the output data 


hold time requirements must be met. After the required hold 
time, the addresses may change state without affecting 
device operation. During time (T = 1) the output becomes 


has been read, E may return high (T = 3). This will disable 
the output buffer and all input and ready the RAM for the 
next memory cycle (T = 4). 


NOTE: In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagran^. The numbers are located on the 
time reference line below each diagram. The timing diagrams shown are only examples and are not the only valid method of operation. 
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guaranteed not to become active. On the falling edge of E 
(T =0), the addresses, the write signal, and the data input 
are Inched in on chip registers. The logic value of W at the 
time E falls d^rmines the state of the output buffer for that 
cycle. Since W is low when E falls, the output buffer Is 
latched into the high impedance state and will remain in that 


OUTPUT 


Q 

FUNCTION 

Z 

Memory Disabled 

z 

Cycle Begins, Addresses are Latched 

z 

Write in Progress Internally 

z 

Write Completed 

z 

Prepare for Next Cycle (Same as -1) 

z 

Cycle Ends, Next Cycle Begins (Same as 0) 

state until E return^high (T = 2). For this cycle, the data 
input is latched by E going low; therefore data ^t up and 
hold times should be referenced to E. When E (T = 2) 
returns to the high state the output buffer and ail inputs are 


disabled and all signals are unlatched. The device is now 
ready for the next cycle. 


NOTE; In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrams. The numbers are located on the 
time reference line below each diagram. The timing diagrams shown are only examples and are not the only valid method of operation. 
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HS-6504RH 


Burn-In Circuits 





STATIC CONFIGURATION 

NOTES: 

VDD = 6.0V ± 0.5V 
R1 = 1K 
R2=:1.5k 

Minimum Ambient Temperature = +125°C 


DYNAMIC CONFIGURATION 


VDD=: 6.0V ± 0.5V 

All Resistors = 27Kn 

Minimum Ambient Temperature = +125°C 

VOD must be applied before or at the same time as input signals 

X > 700ns, T S5 5ps 

F0 = 100kHz 

FI = FO/2 

F2 = F0/4 

F3 = F0/8...F13 = F0/8192 


irradiation Circuit 


AO ^ 


^ VDD 






A3 ^ 



A4 ^ 


^ A9 

AS ^ 


^ A10 

£ E 

W p. 


j7j_D!N_ 

GND ^ 




NOTES: 

VDD = 5V 
GND = OV 
All Inputs = 5V 
All outputs float 
MONITOR: IDDat5V 







HS-6504RH 


Ham's - Space Level (-Q) Product Flow (Note i) 
SEM - Traceable to Diffusion Method 2018 / 

Wafer Lot Acceptance Method 5007 ^ 

internal Visual Inspection Method 2010, Condition A ^ 

Gamma Radiation Assurance Tests Method 1019 ^ 

Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Note 2) 

Temperature Cycling Method 1010, Condition C P 

Constant Acceleration Method 2001. Condition E Min, Y1 ^ 
Particle Impact Noise Detection Method 2020. Condition A ^ 
Electrical Tests (Harris’ Option) ^ 

Serialization F 

X-Ray Inspection Method 2012 ( 

Electrical Tests - Subgroup 1; Read and Record (TO) F 

Static Burn-In Method 1015, Condition B, 72 Hrs, +125°C Min. ( 
Interim 1 Electrical Tests - Subgroup 1; Read and Record (T1) ( 

Burn-In Delta Calculation (TO -T1) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A ( 

Dynamic Burn-In Method 1015, Condition D, 240 Hrs, +125°C 
(Note 3) I 

Interim 2 Electrical Tests - Subgroup 1; Read and Record (T2) I 


Alternate Group A - Subgroups 1, 7, 9; Method 5005; Para 
3.5.1.1 

Burn-In Delta Calculation (TO - T2) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A 

Electrical Tests - Subgroup 3; Read and Record 
Alternate Group A - Subgroups 3, 8B, 11; Method 5005; 
Para 3.5.1.1 
Marking 

Electrical Tests - Subgroup 2; Read and Record 

Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 

Para3.5.1.1 

Gross Leak Tests Method 1014,100% 

Fine Leak Tests Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection Method 5005 (Note 2) 

End-Point Electrical Parameters: B-5 - Subgroups 1, 2, 3, 
7, 8A, 8B, 9.10,11; B-6 - Subgroups 1, 7, 9 
Group D Inspection Method 5005 (Notes 2,4) 

End-Point Electrical Parameters: Subgroups 1,7, 9 
External Visual Inspection Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table 1 shall apply; Unless Otherwise Specified. 

2. These steps are optional, and should be listed on the individual purchase order(s), when required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table 1 of Method 1015. 

4. For Group D, Subgroup 3 inspection of package configurations which utilizes a gold plated lid in its construction; the inspection criteria 
for illegible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 


5. Data package contains: 

Assembly Attributes (post seal) 
Test Attributes (includes Group A) 
Shippable Serial Number List 


Harris -8 Product Flow 

Internal Visual Inspection 

Gamma Radiation Assurance Tests Method 1019 

Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010, Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In Method 1015, Condition D, 160 Hrs, +125°C 
+25°C Electrical Tests - Subgroups 1, 7, 9 


Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (Including SEM Report) 
X-Ray Report and Film 
Test Variables Data 


PDA Calculation 5% Subgroups 1, 7 

Electrical Tests +125°C, -55°C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 


1. These steps are optional, and must be negotiated as part of order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. ‘-8’ Data package contains: 

Assembly Attributes (post seal) 

Test Attributes (includes Group A) 

Radiation Testing Certificate of Conformance 
Certificate of Conformance (as found on shipper) 
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SEMICONDUCTOR 


CMM5104 


December 1992 


Radiation Hardened, High Reiiabiiity, 
CMOS/SOS 4096 Word by 1 Bit LSI Static RAM 


Features 

• Radiation Hardened to lOOKRAD(SI) 

• Cosmic Ray Upset Immunity Typically 2 x 10'* Errors/ 
Bit Day 

• Latch Up Free Under Transient Radiation 

• Transient Upset >10''° RADS/s, 20n8 Pulse 

• Fully Static Operation 

• Single Power Supply 4.5V to 6.5V 

• All Inputs and Outputs TTL Compatible 

• Tri-State Outputs 

• Industry Standard 18 Pin Configuration 

• Fast Access Time tAVQV = 200ns 

• Low Standby and Operating Power 

Description 

The CMM5104 is a high reliability 4096 word by 1 bit static 
random access memory using CMOS/SOS technology, it is 
designed for use In memory systems where low power and 
simplicity in use are desirable. 

CMOS/SOS technology permits operation in high radiation 
environments. It Is insensitive to neutrons, cannot latch up at 
any dose rate and is resistant to single event upset caused 
by cosmic rays or heavy ions. 

TTL compatibility on all input and output terminals permits 
easy system integration. The data out signal has the same 
polarity as the input data. A separate data Input and a sepa¬ 
rate tri-state output are used. 

The CMM5104 is supplied in 18 lead dual-in-line sidebrazed 
ceramic package (D suffix). The part is also available in a 24 
lead flatpack ceramic package (K suffix). 


Functionai Diagram 


Pinout 


18 PIN CERAMIC DIP 
CASE OUTLINE D6, CONFIGURATION 3 
TOP VIEW 

AO [T ^ iH VDD 
A1 [7 it] A6 

A2 [T iH A7 

A3 [4 IIIaB 

A4[T 

A5[T ^A10 

□OUT U 12 ] A11 

WE U ii] DIN 

VSS [T Tol CE 


24 PIN FLATPACK 
lAL PACKAGE CODE 
TOP VIEW 


24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


TRANSITION DETECTORS, 
BUFFERS, AND ROW 
DECODER 


64X64 

MEMORY MATRIX 


SENSE AMPURERS 
AND OUTPUT BUFFER 


I POWER I 
CONVERTER I 


TRANSITION DETECTORS, 
BUFFERS, AND COLUMN 
DECODER 


WE AND CE DECODER 
(SEE TRUTH TABLE) 


AO A1 A2 A3 A4 A5 


Truth Table 

CE I WE I MODE OUT 

H X Not Selected HIghZ 

L L Write HighZ 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 - __ 


File Number 3406 
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Specifications CMMS104 


Absolute Maximum Ratings 

Supply Voltage (VDD), 

All voltage values referenced to VSS terminal.-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5 to VDD +0.5V 

Input Current, Any One Input.....±10mA 


Reliability Information 

Maximum Package Power Dissipation 

For Ta = -55°C to +100°C..10OmW 

For Ta = +100°C to +125°C.Derate Linearly at 12mW/°C 

to 200mW 


Storage Temperature Range..... -65®C to +150®C Power Dissipation per Output Transistor 

Lead Temperature (Soldering 10s).+265°C For Ta = Full Package Temperature Range.10OmW 

Typical Derating Factor.3.0 mA/MHz Increase in IDDOP Gate Count.5400 Gates 

ESD Classification..Class 1 

CAUTION: Stresses above those listed in "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those Indicated in the operatlonai sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range.+4.5V to +6.5V Input High Voltage..VDD/2 to VDD 

Operating Temperature Range.-55°C to +125°C Data Retention Supply Voltage..2.5V 

I nput Low Voltage.OV to +0.8V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 5V ± 5%, VIN = OV or VDD, Unless Otherwise Specified 



Quiescent Device Current 


Operating Device Current (Note 1) 


Operating Device Current 
(Deselected) 


Output Low Drive (Sink) Current 


Output High Drive (Source) Current 


Input Low Voltage (Note 2) 


Input High Voltage (Note 2) 


Input Leakage Current 


Tri-State Output Leakage Current 


Minimum Data Retention Voltage 


Data Retention Quiescent Current 



1. Operating current measured using 1 MHz cycle and CL = 50pF. 

2. Measured using 1 MHz cycle. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD == 5V ± 5% 



WRITE CYCLE TIMES 


Write Cycle 


Write Pulse Width (Note 1) 


Address Set Up to Beginning of Write 
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Specifications CMM5104 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD =: 5V ± 5% (Continued) 


PARAMETER 

SYMBOL 

I LIMITS 

UNITS 

I -55®C, +25®C 

1 +125®C 

nifQjQm 

MAX 


MAX 

Address Set Up to End of Write 

tAVWH 

160 


205 

- 

ns 

Address Hoid Time 

tWHAV 

40 


45 

- 

ns 

^ to Write Set Up Time 

tELWH 

160 


205 

- 

ns 

CE Pulse Width (Note1) 

tELEH 

180 


220 

- 

ns 

Data to Write Set Up Time 

tDVWH 

100 


120 

- 

ns 

Data Hold From Write 

tWHDX 

5 


10 

- 

ns 


NOTE: 

1. CE and WE must overlap for at least tWLWH minimum value, tOVWH minimum value must occur during this overlap. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Note 1) 


PARAMETER 

SYMBOL 

1 LIMITS 

UNITS 

1 -55®C, +25®C 

1 +125®C 

|||||||[^]|||||| 

MAX 


MAX 

Output Voltage Low Level 

VOL 

- 

0.1 

- 

0.1 

V 

Output Voltage High Level 

VOH 

VDD-0.1 

- 

VDD-0.1 

- 

V 

Input Capacitance (Note 2) 

CIN 

- 

5 

- 

5 

PF 

Output Capacitance (Note 2) 

COUT 

- 

7 

- 

7 

PF 

Output Hold From Address 

tAVQZ 

- 

80 

- 

100 

ns 

Output Hold From ^ 

tEHQZ 

- 

80 

- 

100 

ns 


NOTE: 

1. Parameters in this table are not directly 100% tested, but are characterized at initial design and after design or processing changes affating 
these parameters. 

2. Capacitance measurements are made with no bias applied. 

TABLE 4. POST 10OK RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 



Quiescent Device Current 


Operating Device Current (Note 1) 


Operating Device Current (Deselected) 


Output Low Drive Current (Sink) 


Output High Drive Current (Source) 


input Low Voltage (Note 2) 


Input High Voltage (Note 2) 


Input Leakage Current 


Tri-State Output Leakage Current 


Minimum Data Retention Voltage 


Data Retention Quiescent Current 


Read Cycle 


Access from Address 



VIN = OV or VDD, VCC = VDD 


Cycle Time = Ips 


Cycle Time = Ips 


VOUT=0.4V 



















































































































































Specifications CM MS 104 

TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 



NOTES: 

1. CE and WE must overlap for at least tWLWH minimum value, tDVWH minimum value must occur during this overlap. 

2. Measured using 1 MHz cycle. 

3. Operating current measured using 1 MHz cycle and CL = 50pF. 


TABLE 5. BURN-IN DELTA PARAMETERS {*25^0) 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Quiescent Device Current 

IDD 

+30pA 

Output Low Drive Current (Sink) 

IDN 

-15%of Ohr. value 

Output High Drive Current (Source) 

IDP 

-15% of 0 hr. value 

Tri-State Output Leakage Current 

lOZ 

+500nA 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE 

GROUPS 

METHOD 

-IRZ SUBGROUPS 

3Z SUBGROUPS 

3 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

1,7,9 

1,7,9 

Interim Test 

100%/5004 

1,7,9 

N/A 

N/A 

PDA 

100%/5004 

1,7,A 

1.7 

1,7 

Final Test 

100%/5004 

2,3,8A, 8B,10,11 

2,3,8A,8B,10,11 

2, 3, 8A, 8B,10,11 

Group A 

Samples/5005 

1,2,3,7,8A, 8B, 9,10,11 

1,2,3,7,8A,8B, 9,10,11 

1,2,3,7, 8A, 8B, 9,10,11 

Group B 

B5 

Samples/5005 

1,2,3,7,8A, 8B,9,10,11 

N/A 

N/A 

(Optional) 

Others 

Samples/5005 

1,7 

N/A 

N/A 

Group C (Optional) 

Samples/5005 

N/A 

1,2,3,7,8A, 8B, 9,10,11 

1,2,3,7, 8A, 8B, 9,10,11 

Group D (Optional) 

Sampies/5005 

1,7 

1,7 

1,7 

Group E, Subgroup 2 

Sampies/5005 

1,7,9 

1,7,9 

N/A 
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CMM5104 


Burn-In Circuits 



DYNAMIC CONFIGURATION 

NOTES: 

R1=:1kOto60kO±5% 

R2 = 9.1kW±5% 

VDD = 5.5V (Min) 

VIN = 0V,VDD 

Frequency: AO = 10OkHz ± 5%; A1 = AO/2.... A13 = A12/2 

01 = 200kHz ± 5%, 0.6ns Low, 4.4ns High 



NOTES: 

R1=r1knto60kQ±5% 

R2 = 9.1kO±5% 

VDD = 5.5V (Min) 

Static Burn-In 1 memory array pre-lnitlallzed with all Highs at VDD, 
VIN = VDD 

Static Burn-In 2 memory array pre-lnitalized with all Lows at VSS, 
VIN = VSS 







CMM5104 


Harris - IRZ Product Flow 

Wafer Lot Acceptance Method 5007 (Includes SEM) 
Radiation Verification (Each Wafer) Method 1019, 100K 
RADS(Si) Total Dose 2 Samples/Wafer, 0 Reject 

Nondestructive Bond Pull Method 2023 
Internal Visual (100%) Method 2010 (See “Visual Inspection”) 
Stabilization Bake (100%) Method 1008, Condition C, 24 Mrs 
Min.,+150°C Min 

Temperature Cycling (100%) Method 1010, Condition C, 
-65°C to +150°C 

Constant Acceleration (100%) Method 2001, Condition E, 
Y1 (30,000g) 

Particle Impact Noise Detection Method 2020, Condition A, 
20g Peak at 60Hz 
Visual Inspection (100%) 

Serialization (100%) 

Initial Electrical Tests (100%) 

High Temperature Stress (100%) 48 Hrs, +125°C 


Interim 1 Electrical Tests (100%), PDA 10% All Tests 
Static Burn-In I (100%) 24 Hrs, +125°C 
Interim 2 Electrical Tests (100%) (Note 1) 

Static Burn-In 2 (100%) 24 Hrs, +125°C 
Interim 3 Electrical Tests (100%) (Note 1) 

Dynamic Burn-In (100%) 240 Hrs, +125°C 

Interim 4 Electrical Tests (100%) PDA 5% All Tests, PDA 3% 

Functional 

Fine and Gross Seal (100%) Method 1014 
Final Electrical Tests (100%) 

Radiographic (100%) Method 2012 (1 View) 

External Visual (100%) Method 2009 
Quality Conformance 

Group A (All Tests) Method 5005 (Class S) 

Group B (Optional) Method 5005 (Class S) 

Group D (Optional) Method 5005 (Class S) 

CSI and/or GSI (Optional) 


1. Failures from Interim Electrical Tests 2 and 3 are combined for determining PDA (PDA = 5% Ail Tests, 3% Functional) 


Visual Inspection 

Visual Inspection for Class S is performed to MIL-STD-883, 
Method 2010, Condition A except as follows: 


3.2.1.1 - Metallization Scratches 

3.2.1.2 - Metallization Voids 

3.2.1.6 - Metallization Bridging 

3.2.1.7 - Metallization Alignment 


> Scribing and Die Defects. In addition, semicircular 
cracks that point away from the active circuit area 
are acceptable 

- A crack that exceeds 5 mils in length must also 
point towards or cross a scribe grid line 

Lifting or Peeling of Glassivation, add Note of 
3.2.7b to 3.1.7b 


1. High magnification Inspection is performed at 200X to 300X and applies to the high current areas of the chip. The remainder of the chip 
is inspected at 75X to 1 SOX where high magnirication is required. 

2. Criteria 3.2.1.1a Metallization Scratches, and 3.2.1.2a Metallization Voids shall also apply to metallization over a passivation step 
(3.2.1 .Id, 3.2.1.2b). Underlying oxide must also be exposed. 

3. Criteria 3.2.1.7 Metallization Alignment and 3.1.2 Diffusion and Passivation Faults are applied to the center and two opposite corners of 
the chip. Areas of sufficient complexity are viewed to assure general alignment and contact coverage and shall consist only of the area 
exposed to the immediate field of view. 

4. SOS Technology Devices 

- Diffusion faults 3.1.2.1 are not applicable. SOS devices are inspected for complete islands, bridging between Islands and missing adjacent 
contacts from a row in a contact chain. 

- The 1 mil wire clearance criteria is not applicable 

- Passivation faults are not applicable when a second free flow oxide Is used prior to metallization 

- Oxide gate bridge Inspection is not applicable 

- Semicircular cracks not in an active area which start and end at the pellet edge are acceptable 
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CMM5104 


Harris - 3Z Product Flow 

Radiation Verification (Each Wafer) Method 1019, lOOKRADS(Si) Total Dose 2 Samples/Wafer, 0 Reject (3Z Product Flow 
continues below) 


Harris - 3 Product Flow (Without Radiation verifications) 

Internal Visual (100%) Method 2010, Condition B (Modified) Interim Electrical Tests 1 (100%) Per Applicable Device Spec- 
(See “Internal Visual Inspection Modified for LSI”) ifications, +25°C PDA 10%, All Tests 

Pre-Seal Bake (100%) Static Burn-In (100%) 160 Mrs,+125°C 

Stabilization Bake (100%) Method 1008, Condition C, 24 Hrs, Interim Electrical Tests 2 (100%) Per Applicable Device Spec- 
+25°C, No End Point Measurements Required ifications, +25®C PDA 5%, All Tests, PDA 3% Functional 

Temperature Cycling (100%) Method 1010, Condition C Final Electrical Tests (100%) Per Applicable Device Specifica- 
Constant Acceleration (100%) Method 2001, Condition E, tions,+25°C 
Y1, Direction, Centrifuge External Visual (100%) Method 2009 

Seal: Quality Conformance 

Fine (100%) Method 1014, Condition A or B Group A (All Tests) Method 5005 (Class B) 

Gross (100%) Method 1014, Condition C Group B (Optional) Method 5005 (Class B) 

Initial Electrical Tests (100%) Per Applicable Device Specifi- Group C (Optional) Method 5005 (Class B) 

cation, +25°C Group D (Optional) Method 5005 (Class B) 

High Temperature Stress (100%) 48 Hrs, +125°C 


Internal Visual Inspection Modified for LSI 

Internal Visual Inspection is performed to MIL-STD-883. 

Method 2010, Condition B except as follows: 

A. High Magnification Inspection is performed at 200X to E. SOS Technoiogy Devices: 

300X and applies to the high current areas of the chip. r>-xx • x u . i- ui ^ • 

The reniainder of the chip is inspected at 75X to 150X ’ aPP SOS devjces are 

where high magnification is requir^ inspected for complete is ands bridging between 

® islands and missing adjacent contacts from a row in a 

B. Metallization Voids (3.2.1.2) Criteria 3.2.1.1a Metallization contact chain. 

Scratches and 3.2.1.2a Metallization Voids shall also apply -ru .. -i • ■ ui 

to metallization over a passivation step (3.2.1.Id, 3.2.1.2b). 

Underlying oxide must also be exposed - Passivation faults are not applicable when a second free 

C. Metallization Alignment (3.2.1.7) Diffusion and Passivation 

Layer(s) Faults (3.2.0) - Oxide gate bridge inspection is not applicable 

High magnification inspection is performed at 200X to - Semicircular cracks not In an active area which start and 
300X, applied to the center and two opposite corners of end at the pellet edge are acceptable 
the chip, consisting only of the area exposed to the 
immediate field of view 

D. Scribing and Die Defects (3.2.3) in addition: 

A crack that exceeds 5 mils In length must also point 
towards or cross a scribe grid line to be unacceptable 

Semicircular cracks that point away from the active circuit 
area are acceptable 
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SEMICONDUCTOR 


HS-6514RH 


December 1992 


Radiation Hardened 
1024x1 CMOS RAM 


Features 

• Total Dose 1x10^ RAD (SI) 

• Data Upset >10^ RAD (Sl)/s 

• Latch-Up Free To > 1 x 10’* RAD (Sl)(s 

• Low Power Standby 1 lOO^W Max 

• Low Power Operation 38.5mW/MHz Max 

• Fast Access Time 150ns Typ 

• Single Event Upset Immune Option 

• TTL Compatible Output 

• Common Data I/O 

• Three-State Outputs 

• Standard JEDEC Pinouts 

• 18 Pin Package for High Density 

• On-Chip Address Register 

• Military Temperature Range -55®C to +125®C 

Description 

The HS-6514RH is a synchronous 1024 x 1 static CMOS 
RAM fabricated using the radiation hardened guard band 
ring, self-aiigned silicon gate technology. The device utilizes 
synchronous circuitry to achieve high performance and low 
power operation. 

Latch-up free operation is achieved by the use of epitaxial 
starting material to eliminate the parasitic SCR effect seen in 
conventional bulk CMOS devices. On-chip latches are pro¬ 
vided for addresses allowing efficient interfacing with micro¬ 
processor systems. The data output can be forced to a high 
impedance state for use in expanded memory arrays. 

The HS-6514RH is a fully static RAM and may be maintained in 
any state for an indefinite period of time. A single event upset 
immune version of the HS-6514RRH is also offered. 


On January 28, 1987, Harris received JAN line certification 
as a Rad-Hard Class S fabrication facility for the HS- 
6514RH. Specifications can be found in JAN 38510/245 
under device type 04. 


Pinouts 


HS1-6514RH 18 PIN CERAMIC DIP 
CASE OUTLINE D-6, CONFIGURATION 3 
TOP VIEW 



TOP VIEW 

HS9-6514RH 18 LEAD FLATPACK 
INTERNAL PACKAGE CODE “HRF” 
TOP VIEW 


1 • 

18 = 

H^^ZZIVDD 

2 

17 I 

ZZZ3A7 

3 

16 Z 

ZZZ3A8 

4 

15 I 

= =3A9 

5 

14 I 

ZZZIDQO 

6 

13 I 

ZZZIDQ1 

7 

12 I 

ZZZDDQ2 

8 

g 

11 I 

10 Z 

ZZZIDQ3 

1 T77 





PIN DESCRIPTION 
A Address Input 

E Chip Enable 

W Write Enable 

DO Data In/Out 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 q i n i 


File Number 3029 
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Specifications HS-6514RH 


Absolute Maximum Ratings 

Supply Voltage -(VDD-GND).-0.3 to +7.0V 

Input or Output Voltage Applied.GND-0.3V to VDD +0.3V 

Storage Temperature Range.-65°C to +150°C 

Junction Temperature..+175°C 

Lead Temperature (Soldering 10s).+300°C 

Typical Derating Factor..3.0mA/MHz increase in IDDOP 

ESD Classification.Class 1 


Reliability Information 

Thermal Resistance Oja Gjc 

18 Pin Ceramic DIP Package. 73°C/W 10°C/W 

18 Lead Flatpack Package. 62°C/W 10°C/W 

Maximum Package Power Dissipation at +125°C 

18 Pin Ceramic DIP Package.0.68W 

18 Lead Flatpack Package.0.80W 

Gate Count.6672 Gates 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Supply Voltage Range.+4.5V to +5.5V Input Rise and Fall Time.40ns Max 

Operating Temperature Range.-55°C to+125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Standby Supply Current 

IDDSB 

10 = 0, VI = GND or VDD 

- 

200 

pA 

Operating Supply Current (Note 1) 

IDDOP 

f = 1MHz, 10 = 0, VI = VDD or GND 

- 

7 

mA 

Data Retention Supply Current 

IDDDR 


- 

100 

pA 

Data Retention Supply Voltage 

VDDDR 


- 

3.0 

V 

Input Leakage Current 

II 

GND^VI^VDD 

-1.0 

+1.0 

pA 

Output Leakage Current 

lOZ 

GND ^ VO ^ VDD 

-10 

+10 

pA 

Input Low Voltage 

VIL 


0.0 

0.8 

V 

Input High Voltage 

VIH 


VDD -2.0 

VDD 

V 

Output Low Voltage 

VOL 

lOL = 2.0mA 

- 

0.4 

V 

Output High Voltage 

VOH 

IOH =-1.0mA 

2.4 

- 

V 


NOTE: 

1. Operating Supply Current (IDDOP) is proportional to Operating Frequency. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 






LIMITS 


PARAMETER 

SYMBOL 


CONDITIONS 

MIN 

MAX 

UNITS 

Chip Enable Access Time 

TELQV 

Note 1 

- 

225 

ns 

Address Access Time 

TAVQV 

Note 1 

- 

235 

ns 

Chip EnableTime 

TELEH 

Note 1 

225 

- 

ns 

Chip Disable Time 

TEHEL 

Note 1 

75 

- 

ns 

Address Setup Time 

TAVEL 

Note 1 

10 

- 

ns 

Address Hold Time 

TELAX 

Note 1 

50 

- 

ns 

Write Enable Pulse Width 

TWLWH 

Note 1 

225 

- 

ns 

Write Enable Setup Time 

TWLEH 

Note 1 

225 

- 

ns 

Write Enable Hold Time 

TELWH 

Note 1 

225 

- 

ns 

Data Setup Time 

TDVWH 

Note 1 

190 

- 

ns 

Data Hold Time 

TWHDZ 

Note 1 

50 

- 

ns 


NOTE: 

1. Inputs TRISE = TFALL < 20nsec: Outputs: 1TTL load and 50pF. All timing measurements at 1/2 VDD. 
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Specifications HS-6514RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Guaranteed but not tested) 


PARAMETER 

SYMBOL 

CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Input Capacitance 

Cl 

VI = VDD orGND 

- 

8.0 

PF 

Output Capacitance 

CO 

VO = VDDorGND,f=1MHz 

- 

10.0 

PF 

Chip Enable/Output Enable Time 

TELQX 

Note 1 

5 

- 

ns 

Chip Enable/Output Disable Time 

TEHQZ 

Note 1 

- 

75 

ns 

Write Enabie/Output Disable Time 

TWLQZ 

Note 1 

- 

75 

ns 

Early Output High Z Time 

TWLEL 

Note 1 

0 

- 

ns 

Late Output High Z Time 

TEHWH 

Note 1 

0 

- 

ns 

Read or Write Cycle Time 

TELEL 

Note 1 

300 

- 

ns 


NOTE: 

1. Inputs TRISE = TFALL ^ 20nsec:. Outputs: ITTL load and 50pF. All timing measurements at 1/2 VDD. 


TABLE 4. POST RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The post Irradiation test conditions and limits are the same as those listed in Tables 1 and 2. 

TABLE 5. BURN-IN DELTA PARAMETERS (•f25°C) 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

± 0.08V 

Output High Voltage 

VOH 

± 0.48V 

Input Leakage Current 

11 

± 0.20pA 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

1,7,9 

Interim Test 1 and 2 

100%/5004 

1,7,9 

N/A 

PDA 1 and 2 

100%/5004 

1,7, A 

1,7 

Final Test 

100V5004 

2,3,8A,8B, 10,11 

2,3,8A,8B, 10,11 

Group A 

Sampies/5005 

1,2,3,7,8A,8B,9,10,11 

1,2,3,7,8A, 8B, 9,10,11 

Group B 
(Optional) 

B5 

Samples/5005 

1,2,3,7,8A, 8B, 9,10,11 

N/A 

Others 

Samples/5005 

1,7 

N/A 

Group C (Optional) 

Samples/5005 

N/A 

1,7 

Group D (Optional) 

Samples/5005 

1,7 

1,7 

Group E, Subgroup 2 

Samples/5005 

1,7,9 

1,7,9 

















































































































Specifications HS-6514RRH (S.E.U. Immune Option) 


Absolute Maximum Ratings 


Reliability Information 



Supply Voltage -(VDD-GND). 

.-0.3to+7.0V 

Thermal Resistance 

®ja 

®jc 

Input or Output Voltage Applied .... 

.GND-0.3V to VDD +0.3V 

18 Pin Ceramic DIP Package. 

73°C/W 

10°C/W 

Storage Temperature Range. 

.-65°C to +150°C 

18 Lead Flatpack Package. 

62°C/W 

10°C/W 

Junction Temperature. 

. +175°C 

Maximum Package Power Dissipation at +125°C 


Lead Temperature (Soldering 10s).. 

. +300°C 

18 Pin Ceramic DIP Package. 


_0.68W 

Typical Derating Factor.3.0m/VMHz Increase In IDDOP 

18 Lead Flatpack Package. 


_0.80W 

ESD Classification. 

.Class 1 

Gate Count. 


6672 Gates 

CAUTION: Stresses above those listed in 

“Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 

of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 



Operating Conditions 

Operating Supply Voltage Range... 

.+4.5Vto+5.5V 

Input Rise and Fall Time. 


,. 40ns Max 

Operating Temperature Range. 

.-20°Cto+80°C 




TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


10 = 0, VI = GND or VDD 


f = 1 MHz, lO = VI = VDD or GND 


PARAMETER SYMBOL 


Standby Supply Current IDDSB 


Operating Supply Current (Note 1) IDDOP 


Data Retention Supply Current IDDDR 


Data Retention Supply Voltage VDDDR 


Input Leakage Current 


Output Leakage Current 


Input Low Voltage 


Input High Voltage 


Output Low Voltage 


Output High Voltage 


NOTE: 

1. Operating Supply Current (IDDOP) is proportional to Operating Frequency. 


GND ^ VI $ VDD 


GND ^ VO ^ VDD 


IOL = 2.0mA 


IOH =-1.0mA 



VDD-2.0 VDD+0.3 


0.4 



TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


PARAMETER 


Chip Enable Access Time 


Address Access Time 


Chip EnableTime 


Chip Disable Time 


Address Setup Time 


Address Hold Time 


Write Enable Pulse Width 


Write Enable Setup Time 


Write Enable Hold Time 


Data Setup Time 


Data Hold Time 


NOTE: 

1. Inputs TRISE = TFALL ^ 20nsec: Outputs: 1TTL load and 50pF. All timing measurements at 1/2 VDD. 


SYMBOL 


TELQV 


TAVQV 


TELEH 


TEHEL 


TAVEL 


TELAX 


TWLWH 


TWLEH 


TELWH 


TDVWH 


TWHDZ 



UNITS 


ns 


ns 

ns 


ns 

ns 

ns 


ns 


ns 


ns 


ns 


ns 



8 
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Specifications HS~6514RRH (S.E.U, Immune Option) 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Guaranteed but not tested) 


LIMITS 

CONDITIONS MIN 


VUVDDor GND 


VO = VDD or GND, f = 1 MHz 


Note 1 


Note 1 


Note 1 


Note 1 


Note 1 


Note 1 


PARAMETER 


Input Capacitance 


Output Capacitance 


Chip Enable/Output Enable Time 


Chip Enable/Output Disable Time 


Write Enable/Output Disable 


Early Output High Z Time 


Late Output High Z Time 


Read or Write Cycie Time 


NOTE: 

1. Inputs TRISE = TFALL ^ 20nsec: Outputs: 1TTL load and 50pR All timing measurements at 1/2 VDD. 


SYMBOL 


Cl 


CO 


TELQX 


TEHQZ 


TWLQZ 


TWLEL 


TEHWH 


TELEL 



TABLE 4. POST RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The post irradiation test conditions and limits are the same as those listed in Tables 1 and 2. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25®C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

± 0.08V 

Output High Voltage 

VOH 

± 0.48V 

Input Leakage Current 

11 

± 0.20pA 



TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

1,7,9 

Interim Test 1 and 2 

100%/5004 

1,7,9 

N/A 

PDA 1 and 2 

100%/5004 

1,7,A 

1,7 

Final Test 

100%/5004 

2,3,8A, 8B, 10,11 

2, 3, 8A, 8B, 10,11 

Group A 

Samples/5005 

1,2,3,7, 8A, 8B, 9,10,11 

1,2,3, 7,8A, 8B, 9, 10,11 

Group B 

B5 

Samples/5005 

1,2,3,7,8A,8B,9,10,11 

N/A 

(Optional) 

Others 

Samples/5005 

1,7 

N/A 

Group C (Optional) 

Samples/5005 

N/A 

1.7 

Group D (Optional) 

Samples/5005 

1,7 

1,7 

Group E, Subgroup 2 

Samples/5005 

1,7,9 

1,7,9 
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HS-6514RH 


Timing Waveforms 

READ CYCLE 



TRUTH TABLE 



The address information is latched in the on chip registers enabled but the data is not valid until during time (T = 2). W 
on the falling edge of E (T = 0). Minimum address set up must remain high until_after time (T = 2). After the output 
and hold time requirements must be met. After the required data has been read, E may return high (T = 3). This will 
hold time, the addresses may change state without affecting force the output buffers into a high impedance mode at time 
device operation. During time (T = 1) the output becomes (T = 4). The memory is now ready for the next cycle. 

NOTE: In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrams. The numbers are located on the 
time reference line below each diagram. The timing diagrams shown are only examples and are not the only valid method of operation. 
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HS-6514RH 


Timing Waveforms (Continued) 


WRITE CYCLE 




TIME 

REFERENCE 



TRUTH TABLE 


OUTPUT 


DQ 


Z 


Z 


z 


FUNCTION 


Memory Disabled 


Cycle Begins, Addresses are Latched 


Write Period Begins 


Data In is Written 


Write Completed 


Prepare for Next Cycle (Same as -1) 


Cycle Ends, Next Cycle Begins (Same as 0) 


The write cycle is initiated by the falling edge of E (T = 0), 
which latches the addrss information in the on chip registers. 
There are two basic types of write cycle, which differ in the 
control of the common data-in/data-out bus. 

Case 1: E falls before W falls. 

The out£ut buffers may become enabled (reading) If E falls 
before W falls. W is used to disable (three-state) the outputs 
so in£ut data can be applied. TWLDV must be met to allow 
the W signal time to disable the outputs before applying 
input data. Also,__at the end ofjhe cycle the outputs may 
become active if W rise£ before E. The RAM outputs will dis¬ 
able (three-state) after E rises (TEHQZ). In this type of write 
cycle TWLEL and TEHWH may be ignored. 

Case 2: E falls eqi^al to or after W falls, and E rises before or 
equal to W rises. 


This E and W control timing will guarantee that the data 
output will stay disable throughout the cycle, thus simplifying 
the data input timing. TWLEL and TEHWH must be met but 
TWLDV becomes meaningless and can be ignored. In this 
cycle TDVWH and TWHDZ become TDVEH and TEHDZ. In 
other words, reference data setup and hold times to the E 
rising edge. 



IF 

OBSERVE 

IGNORE 

Case 1 

E falls before W 

TWLDV 

TWLEL 

Case 2 

E falls after W ^d 

TWLEL 

TWLDV 


E rises before W 

TEHWH 

TWHDV 


jf_a series of consecutive write cycles are to be performed, 
W may be held low until all desired locations have been 
written (an extension of Case 2). 


NOTE: In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrams. The numbers are located on the 
time reference line below each diagram. The timing diagrams shown are only examples and are not the only valid method of operation. 
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HS-6514RH 


Burn-In Circuits 





STATIC CONFIGURATION 


VDD = 6.0V ± 0.5V 
R1 = 1K 
R2 = 1.5K 

Minimum Ambient Temperature = +125°C 


Irradiation Circuit 


NOTES: 

VDD = 5V 
VSS = OV 
All Inputs = 5V 
MONITOR: IDDatSV 
R1 =47KOandR2 = 2.7KQ 


DYNAMIC CONFIGURATION 

NOTES: 

VDD = 6.0V ± 0.5V 

All Resistors = 27KD 

Minimum Ambient Temperature = +125°C 

VDD must be appiied before or at the same time as input signals 

X > 700ns, T = 5)iS 

FO = 100kHz 

FI = FO/2 

F2 = FO/4 

F3=:F0/8...F13 = F0/8192 
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HS-6514RH 


Harris - Space Level (-Q) Product Flow (Note i) 

SEM - Traceable to Diffusion Method 2018 > 

Wafer Lot Acceptance Method 5007 ^ 

Internal Visual Inspection Method 2010, Condition A * 

Gamma Radiation Assurance Tests Method 1019 ^ 

Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Note 2) 

Temperature Cycling Method 1010, Condition C I 

Constant Acceleration Method 2001, Condition E Min, Y1 ^ 
Particle Impact Noise Detection Method 2020, Condition A j 
Electrical Tests (Harris’ Option) ^ 

Serialization f 

X-Ray Inspection Method 2012 ( 

Electrical Tests - Subgroup 1; Read and Record (TO) \ 

Static Burn-In Method 1015, Condition B, 72 Hrs, +125°C Min. ( 
Interim 1 Electrical Tests - Subgroup 1; Read and Record (T1) ( 

Burn-In Delta Calculation (TO -T1) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A ( 

Dynamic Burn-In Method 1015, Condition D, 240 Hrs, +125°C 
(Note 3) I 

Interim 2 Electrical Tests - Subgroup 1; Read and Record (T2) I 


Alternate Group A - Subgroups 1, 7, 9; Method 5005; Para 
3.5.1.1 

Burn-In Delta Calculation (TO - T2) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A 

Electrical Tests - Subgroup 3; Read and Record 
Alternate Group A - Subgroups 3, 8B, 11; Method 5005; 
Para 3.5.1.1 
Marking 

Electrical Tests - Subgroup 2; Read and Record 
Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 
Para 3.5.1.1 

Gross Leak Tests Method 1014,100% 

Fine Leak Tests Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection Method 5005 (Note 2) 

End-Point Electrical Parameters: B-5 - Subgroups 1, 2, 3, 
7, 8A, 8B, 9,10,11; B-6 - Subgroups 1, 7, 9 
Group D Inspection Method 5005 (Notes 2,4) 

End-Point Electrical Parameters: Subgroups 1, 7, 9 
External Visual Inspection Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table 1 shall apply; Unless Otherwise SpeciHed. 

2. These steps are optional, and should be listed on the individual purchase order(s), when required. 

3. Harris resen/es the right of performing burn-in time temperature regression as defined by Table 1 of Method 1015. 

4. For Group D, Subgroup 3 Inspection of package configurations which utilizes a gold plated lid in Its construction; the inspection criteria 
for illegible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 


5. Data package contains: 

Assembly Attributes (post seal) 
Test Attributes (includes Group A) 
Shippable Serial Number List 


Harris -8 Product Flow 

Internal Visual Inspection 

Gamma Radiation Assurance Tests Method 1019 

Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010, Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In Method 1015, Condition D, 160 Hrs, +125°C 
-h 25°C Electrical Tests - Subgroups 1, 7,9 


Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (Including SEM Report) 
X-Ray Report and Film 
Test Variables Data 


PDA Calculation 5% Subgroups 1, 7 

Electrical Tests +^25°C, -55°C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 


1. These steps are optional, and must be negotiated as part of order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA Is still applicable. 

4. ‘-8’ Data package contains: 

Assembly Attributes (post seal) 

Test Attributes (includes Group A) 

Radiation Testing Certificate of Conformance 
Certificate of Conformance (as found on shipper) 
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SEMI C O N D U C TO R 


CMM5114A 


December 1992 


Radiation Hardened, High Reiiability, 
CMOS/SOS 1024 Word by 4 Bit LSI Static RAM 


Features 

• Radiation Hardened to lOOKRAD(Si) 

• Cosmic Ray Upset Inimunity 2 X10^ Errors/Bit Day (TYP) 

• Latch Up Free Under Transient Radiation 

• Transient Upset > 10''® RADS/s, 20ns Pulse 

• Fully Static Operation 

• Single Power Supply 4.5V to 6.5V 

• All Inputs and Outputs TTL Compatible 

• Tri-State Outputs 

• Industry Standard 18 Pin Configuration 

• Low Standby and Operating Power 

• Common Data Inputs and Outputs 

• Gated Address Inputs by CE 

Description 

The CMM5114A is a high reiiability 1024 word by 4 bit static 
random access memory using CMOS/SOS technology. It is 
designed for use in memory systems where low power and 
simplicity in use are desirable. TTL compatibility on ail I/O 
terminals permits easy system integration. 

CMOS/SOS technology permits operation in high radiation 
environments, it is insensitive to neutrons, cannot latch up at 
any dose rate and is resistance to single event upset caused 
by cosmic rays or heavy ions. 

The CMM5114A is supplied in 18 lead dual-in-line side- 
brazed ceramic package (D suffix). The part is also available 
in a 24 lead flatpack ceramic package (K suffix). 


Pinout 


18 PIN CERAMIC DIP 
CASE OUTUNE D6, CONFIGURATION 3 
TOP VIEW 



24 PIN FLATPACK 
INTERNAL PACKAGE CODE **H9L’* 
TOP VIEW 


1 * 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


Functionai Diagram 


TRANSmON DETECTORS, 
BUFFERS, AND ROW 
DECODER 

I 


MEMORY ARRAY 

64X64 

T 



t t 

POWER 

CONVERTER < 


I 

TRANSITION DETECTORS, 
BUFFERS, AND COLUMN 
DECODER 


SENSE AMPURERS 
AND OUTPUT BUFFER 


Wi AND ^ DECODER 
(SEE TRUTH TABLE) 


Truth Table 


CE WE MODE 


L H Read Dependent on Data 

~ L Write Input 

H X Not Selected High Impedance 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 o-no 


File Number 2081.1 








Absolute Maximum Ratings 


Specifications CMM5114A 


Reliability Information 


Supply Voltage (VDD), 

All voltage values referenced to VSS terminal.-0.5V to +7.0V 

Input Voltage Range, All Inputs.-0.5 to VDD +0.5V 

Input Current, Any One Input.±10mA 


Maximum Package Power Dissipation 

For Ta = -55®C to +100°C.500mW 

For Ta = +100°C to +125°C.Derate Linearly at 12mW/°C 

to 200mW 


Storage Temperature Range..-65°C to +150®C Power Dissipation per Output Transistor 

Lead Temperature (Soldering 10s).+265°C For Ta = Full Package Temperature Range.10OmW 

Typical Derating Factor.3.0mA/MHz Increase in IDDOP Gate Count.5400 Gates 

ESD Classification.Class 1 

CAUTION: Stresses above those listed In “Absolute Maximum Ratings" may cause permanent damage to the device. This Is a stress only mting and operation 
of the device at these or any other conditions above those Indicated in the operational sections of this specification is not implied. 


Operating Conditions 

operating Voltage Range. 

Operating Temperature Range. 
Input Low Voltage. 


.. +4.5V to +6.5V Input High Voltage.VDD/2 to VDD 

. -55°C to +125°C Data Retention Supply Voltage...2.5V 

.0Vto+0.8V 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 5V ± 5%, VIN = OV or VDD, Unless Otherwise Specified 
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Specifications CMM5114A 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD =: 5V ± 5%. CL 50pF (Continued) 


LIMITS 


SYMBOL 


tAVWL 


tAVWH 


tELWH 


tELEH 


tDVWH 


tWHDX 


-55°C,+25®C 


MAX 



PARAMETER 


Address to Write Set Up Time 


Address Set Up to End of Write 


CE to Write Set Up Time 


CE Pulse Width (Note 1) 


Data to Write Set Up Time 


Data Hold From Write 


NOTE: 

1. CE and WE must overlap for at least tWLWH minimum value, tDVWH minimum value must occur during this overlap and ^ must be held 
low for 10ns after WE goes high. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 


I -55®C, +25®C 

PARAMETER SYMBOL 


Output Voltage Low Level 


Output Voltage High Level 


Input Capacitance 


Output Capacitance 


Chip Enable to Output Active 


Output TrI-State from Disable 


Output Hold from Address Change 


NOTE: 

1. The parameters listed are controlled via design or process parameters and are not directly tested. These parameters are characterize 
upon initial design release and upon design changes which would affect these characteristics. 


VOL 


VOH 


CIN 


GOUT 


tELQA 


tEHQZ 


tAVQZ 



TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETER 

SYMBOL 

Quiescent Device Current 

IDD 

Operating Device Current (Note 1) 

IDD1 

Output Current (Sink) 

lOL 

Output Current (Source) 

lOH 

Input Low Voltage (Note 2) 

VIL 

Input High Voltage (Note 2) 

VIH 

Input Leakage Current 

IIN 

Tri-State Output Leakage Current 

lOZ 

Minimum Data Retention Voltage 

VDR 

Data Retention Quiescent Current 

IDDDR 

Read Cycle 

tAVAV 

Access 

tAVQV 

^ to Output Valid 

tELQV 


Output Open Circuited Cycle Time - Ips 


VOUT = 0.4V 


VOUT = VDD-0.4V 


VIN = 0VorVDD 


Applied Voltages = OV or VDD 
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Specifications CMM5114A 


TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


LIMITS 


PARAMETER SYMBOL 


Write Cycle tAVAV 


Write Pulse Width (Note 3) tWLWH 


Address Hold Time from Write Enable tWHAV 


Address to Write Set Up Time I tAVWL 


Address Set Up to End of Write tAVWH 


CE to Write Set Up Time tELWH 


CE Pulse Width (Note 3) tELEH 


Data to Write Set Up Time tDVWH 


Data Hold From Write tWHDX 


NOTES: 

1. CE and WE must overlap for at least tWLWH minimum value, tDVWH minimum value must occur during this overlap. 

2. Measured using 1MHz cycle. 

3. Operating current measured using 1 MHz cycle and CL = SOpF. 



TABLE 5. BURN-IN DELTA PARAMETERS (+25^C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Quiescent Device Current 

IDD 

+30pA 

Output Low Drive Current (Sink) 

IDN 

-10% of 0 hr. value 

Output High Drive Current (Source) 

IDP 

-10% of 0 hr. value 

Tri-State Output Leakage Current 

lOZ 

+500nA 



TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE 


GROUPS 

METHOD 

-IRZ SUBGROUPS 

3Z SUBGROUPS 

3 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

1,7,9 

1,7,9 

Interim Test 

100%/5004 

1,7,9 

N/A 

N/A 

PDA 

100%/5004 

1,7, A 

1,7 

1,7 

Final Test 

100%/5004 

2, 3,8A,8B,10,11 

2, 3,8A, 8B,10,11 

2, 3,8A, 8B,10,11 

Group A 

Samples/5005 

1,2,3,7,8A, 8B, 9,10,11 

1,2,3,7, 8A, 8B, 9,10,11 

1,2,3,7,8A, 8B, 9,10,11 

Group B 

B5 

Samples/5005 

1,2,3, 7,8A, 8B, 9,10,11 

N/A 

N/A 

(Optional) 

Others 

Samples/5005 

1,7 

N/A 

N/A 

Group C (Optional) 

Samples/5005 

N/A 

1,2,3,7,8A, 8B, 9,10,11 

1,2,3,7.8A, 8B, 9,10,11 

Group D (Optional) 

Samples/5005 

1,7 

1,7 

1,7 

Group E, Subgroup 2 

Samples/5005 

1,7,9 

1,7.9 

N/A 
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OUTPUT LOW (SINK) DRIVE CURRENT (mA) 
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CMM5114A 


Burn-In Circuits 


VDD 



DYNAMIC CONFIGURATION 


NOTES: 

R1 = IkO to 6kO, Unless Otherwise Specified 
VDD = 5.5V (Min) 

Frequencies: AO = 10OKHz ±5% 

A1 =A0/2.... A13 = A12/2 

01 = 200KHZ ±5%, O.eps Low, 4.4ps High 



STATIC CONFIGURATION 

NOTES: 

R1 = 1kOto6kO 
VDD = 5.5V (Min) 

Stress Test; Switch Is at VSS 
Static 1: Switch is at VDD 
Static 2: Switch is at VSS 








CMM5114A 


Harris - IRZ Product Flow 

Wafer Lot Acceptance Method 5007 (Includes SEM) 
Radiation Verification (Each Wafer) Method 1019, 100K 
RADS(Si) Total Dose 2 SamplesA/Vafer, 0 Reject 

Nondestructive Bond Pull (100%) Method 2023 
Internal Visual (100%) Method 2010 (See “Visual Inspection”) 
Stabilization Bake (100%) Method 1008, Condition C, 24 Mrs 
Min., +150°C Min 

Temperature Cycling (100%) Method 1010, Condition C, 
-65°C to +150°C 

Constant Acceleration (100%) Method 2001, Condition E, 
Y1 (30.000g) 

Particle Impact Noise Detection Method 2020, Condition A, 
20g Peak at 60Hz 
Visual Inspection (100%) 

Serialization (100%) 

Initial Electrical Tests (100%) 

High Temperature Stress (100%) 48 Hrs, +125°C 


Interim 1 Electrical Tests (100%), PDA 10% All Tests 
Static Burn-In I (100%) 24 Hrs, +125°C 
Interim 2 Electrical Tests (100%) (Note 1) 

Static Burn-In 2 (100%) 24 Hrs, +125°C 
Interim 3 Electrical Tests (100%) (Note 1) 

Dynamic Burn-In (100%) 240 Hrs, +125°C 

Interim 4 Electrical Tests (100%) PDA 5% All Tests, PDA 3% 

Functtonal 

Fine and Gross Seal (100%) Method 1014 
Final Electrical Tests (100%) 

Radiographic (100%) Method 2012 (1 View) 

External Visual (100%) Method 2009 
Quality Conformance 

Group A (All Tests) Method 5005 (Class S) 

Group B (Optional) Method 5005 (Class S) 

Group D (Optional) Method 5005 (Class S) 

CSI and/or GSI (Optional) 


1. Failures from Interim Electrical Tests 2 and 3 are combined for determining PDA (PDA = 5% All Tests, 3% Functional) 


Visual Inspection 


Visual Inspection for Class S is performed to MIL-STD-883, 
Method 2010, Condition A except as follows: 


3.2.1.1 - Metallization Scratches 

3.2.1.2 - Metallization Voids 

3.2.1.6 - Metallization Bridging 

3.2.1.7 - Metallization Alignment 


3.2.3 - Scribing and Die Defects. In addition, semicircular 
cracks that point away from the active circuit area 
are acceptable 

3.2.3c - A crack that exceeds 5 mils in length must also 
point towards or cross a scribe grid line 

3.1.7b - Lifting or Peeling of Glassivation, add Note of 
3.2.7b to 3.1.7b 


1. High magnification inspection is performed at 200X to 300X and applies to the high current areas of the chip. The remainder of the chip 
is inspected at75X to 150X where high magnification Is required. 

2. Criteria 3.2.1.1a Metallization Scratches, and 3.2.1.2a Metallization Voids shall also apply to metallization over a passivation step 
(3.2.1.1d, 3.2.1.2b). Underlying oxide must also be exposed. 

3. Criteria 3.2.1.7 Metallization Alignment and 3.1.2 Diffusion and Passivation Faults are applied to the-center and two opposite corners of 
the chip. Areas of sufficient complexity are viewed to assure general alignment and contact coverage and shall consist only of the area 
exposed to the Immediate field of view. 

4. SOS Technology Devices 

- Diffusion faults 3.1.2.1 are not applicable. SOS devices are inspected for complete islands, bridging between islands and missing adjacent 
contacts from a row in a contact chain. 

- The 1 mil wire clearance criteria Is not applicable 

, - Passivation faults are not applicable when a second free flow oxide Is used prior to metallization 

- Oxide gate bridge inspection is not applicable 

- Semicircular cracks not in an active area which start and end at the pellet edge are acceptable 
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SEMICONDUCTOR 


HS-6508RH 


December 1992 


Radiation Hardened 
1024x1 CMOS RAM 


Features 

• Functional Total Dose 2x10^ RAD(Si) 

• Latch-Up Free To > 5.0 x 10” RAD(Si)/s 

• Data Upset >10”RAD(Siys 

• Low Standby Power 550{iW Max. 

• Low Operating Power 25mW/MHz Max. 

• Fast Access Time 300ns Max. 

• TTL Compatible Outputs 

• High Output Drive - 2 TTL Loads 

• High Noise Immunity 

• On-Chip Address Register 

• Three-State Outputs 

• 16 Pin Package for High Density 

• Military Temperature Range -55°C to +125°C 

Description 

The Harris HS-6508RH is a 1024 by 1 static CMOS RAM fabricated 
using the Harris radiation hardened self-aligned silicon gate technol¬ 
ogy. Synchronous circuit design techniques are employed to achieve 
high performance and low power operation. Latch-up free operation 
is achieved by the use of epitaxial starting material to eliminate the 
parasitic SCR effect seen in conventional CMOS devices. 

On-Chip latches are provided for addresses allowing efficient interfac¬ 
ing with microprocessor systems. The data output buffers can be 
forced to a high impedance state for use in expanded memory arrays. 

The HS-6508RH is a fully static RAM and may be maintained in 
any state for an indefinite period of time. 


Pinouts 


HS1-6508RH 16 PIN CERAMIC DIP 
CASE OUTLINE D2, CONFIGURATION 3 
TOP VIEW 


PIN DESCRIPTION 



A Address Input 
E Chip Enable 
W Write Enable 
D Data Input 

Q Data Output 


HS9-6508RH 16 PIN FLATPACK 
INTERNAL PACKAGE CODE “H6P” 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 o ^o-i 
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Specifications HS-6508RH 


Absolute Maximum Ratings 


Reiiability information 



Supply Voltage (VDD). 

.-0.3to+7.0V 

Thermal Resistance 

0ja 

®jc 

11.4X/W 

Input, Output or I/O Voltage.. 

..GND-0.3VtoVDD+0.3V 

Ceramic DIP Package. 

74°C/W 

Storage Temperature Range. 

.-65°C to +150°C 

Ceramic Flatpack Package. 

62.8°C/W 

10.5°C/W 

Junction Temperature... 

.+175°C 

Maximum Package Power Dissipation at •f125°C 


Lead Temperature (Soldering 10s). 

... +300°C 

Ceramic DIP Package..... 


....0.67W 

Typical Derating Factor.1.5mA/MHz Increase In IDDOP 

Ceramic Flatpack Package. 


....0.79W 

ESD Classification. 


Gate Count. 


1839 Gates 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 

of die device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 




Operating Conditions 

Operating Voltage Range... .+4.5V to +5.5V Input Rise and Fall Time. 

Operating Temperature Range.-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

Standby Supply Current 

IDDSB 

10 = 0, VI = VDD or GND 

Operating Supply Current (Note 1) 

IDDOP 

f = 1 MHz, 10 = 0, VI = VDD or GND 

Input Leakage Current 

II 

GND ^ VI ^ VDD 

Output Leakage Current 

lOZ 

GND<:VI^VDD 

Output High Voltage 

VOH 

lOH = -3mA 

Output Low Voltage 

VOL 

IOL = 3.2mA 


Input High Voltage 

VIH 

Input Low Voltage 

VIL 




VDD-2.0 


0.0 


1. Operating Supply Current (IDDOP) Is proportional to Operating Frequency. Example: Typical IDDOP = 1.5mA/MHz 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


PARAMETER 


Chip Enable Access Time 


Address Access Time 


Chip Enable Pulse Negative Width 


Chip Enable Pulse Positive Width 


Address Setup Time 


Address Hold Time 


Data Setup Time 


Data Hold Time 


Chip Enable Write Pulse Setup Time 


Chip Enable Write Pulse Hold Time 


Write Enable Pulse Width 


NOTE: 

1. Inputs - TRISE = TFALL 20ns; Outputs -1 TTL load and 50pF. All timing measurements at V 2 VDD. 


SYMBOL 


TELQV 


TAVQV 


TELEH 


TEHEL 


TAVEL 


TELAX 


TDVWH 


TWHDX 


TWLEH 


TELWH 


TWLWH 
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Specifications HS-6508RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Guaranteed, but not tested) 


LIMITS 

PARAMETER SYMBOL CONDITIONS MIN 


Input Capacitance 


Output Capacitance 


Chip Enable Output Enable Time 


Write Enable Output Disable Time 


Chip Enable Output Disable Time 


Read or Write Cycle Time 


NOTE: 

1. Inputs - TRISE = TFALL ^ 20ns; Outputs -1 TTL load and 50pF. All timing measurements at V 2 VDD. 


SYMBOL 

CONDITIONS 

Cl 

VI = VDD or GND,f=1MHz 

CO 

VO = VDD or GND,f=1MHz 

TELQX 

Note 1 

TWLQZ 

Note 1 

TEHQZ 

Note 1 

TELEL 

Note 1 





DC PARAMETER 


Stand By Current 


NOTE: 

1. Based on the average of the entire sample, 


TABLE 4. POST RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 

CONDITIONS TEMPERATURE MIN I MAX UNITS 


IDDSB VDD = 5± 0.5V 




TABLE 5. BURN-IN DELTA PARAMETERS (+25^0) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

± 0.16V 

Output High Voltage 

VOH 

± 0.40V 

Output Leakage Current 

lOZ 

± 300nA 

Stand By Current 

IDDSB 

±30pA 



TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

1,7,9 

Interim Test 1 and 2 

100%/5004 

1,7,9 

N/A 

PDA 1 and 2 

100%/5004 

1,7, A 

1,7 

Final Test 

100%/5004 

2, 3,8A, 8B, 10,11 

2,3, 8A, 8B, 10, 11 

Group A 

Samples/5005 

1,2,3,7, 8A, 8B, 9,10,11 

1,2, 3,7,8A, 8B, 9, 10,11 

Group B 

B5 

Samples/5005 

1,2,3, 7, 8A, 8B, 9,10,11 

N/A 

(Optional) 

Others 

Samples/5005 

1,7 

N/A 

Group C (Optional) 

Samples/5005 

N/A 

1,7 

Group D (Optional) 

Samples/5005 

1,7 

1,7 

Group E, Subgroup 2 

Samples/5005 

1.7,9 

1,7,9 
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HS-6508RH 


Timing Waveforms 


READ CYCLE 




TIME 

REFERENCE 


TRUTH TABLE 



Prepare for Next Cycle (Same as -1) 


Cycle Ends, Next Cycle Begins (Same as 0) 


In the HS-6508RH Read Cycle, the address information is 
latched into the on chip registers on the falling edge of E (T = 
0). Minimum address setup and hold time requirements must 
be met. After the required hold time, the addresses may 
change state without affecting device operation. During time 
(T = 1) the data output becomes enabled; however, the data 


is not valid until during time (T = 2). W must remain hjgh for 
the read cycle. After the output data has been read, E may 
return high (T = 3). This will disable the chip and force the 
output buffer to a high Impedance state. After the required E 
high time (TEHEL) the RAM is ready for the next memory 
cycle (T = 4). 
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HS-6508RH 


Timing Waveforms (Continued) 


WRITE CYCLE 





TRUTH TABLE 


OUTPUTS 


X 

X 

X 

V 



H 

H 

X 

"V 

X 




FUNCTION 


Memory Disabled 


Cycle Begins, Addresses are Latched 


Write Period Begins 


Data is Written 


Write Completed 


Prepare for Next Cycle (Same as -1) 


Cycle Ends, Next Cycle Begins (Same as 0) 


The write cycle is initiated by the falling edge of E which 
latches the address information into the on chip registei^ 
The write portion of the c^le is defined as both E and W 
being low simultaneously. W may go low anytime during the 
cycle provided that the write enable pulse setup time 
(TWLEH) is met. The write portion ofjhe cycle is terminated 
by the first rising edge of either E or W. Data setup and hold 
times must be referenced to the terminating signal. 

If a ^ries of consecutive write cycles are to be performed, 
the W line may remain low until all desired locations have 
been written. When this method is used, data setup an^hold 
times must be referenced to the rising edge of E. By 


positioning the W pulse at different times within the E low 
time (TELEH), various types of write cycles may be 
performed. 

If the E low time (TELEH) is greater than the W pulse 
(TWLWH) plus an output enable time (TELQX), a combina¬ 
tion read write cycle is executed. Data may be modified an 
indefinite number of times during any write cycle (TELEH). 
The data input and data output pins may be tied together for 
use with a common I/O data bus structure. When using the 
RAM in this method_allow a minimum of one output disable 
time (TWLQZ) after W goes low before applying Input data to 
the bus. This will insure that the output buffers are not active. 
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HS-6S08RH 


Harris - Space Level (-Q) Product Flow (Note i) 

SEM - Traceable to Diffusion Method 2018 / 

Wafer Lot Acceptance Method 5007 ^ 

Internal Visual Inspection Method 2010, Condition A ^ 

Gamma Radiation Assurance Tests Method 1019 ^ 

Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Note 2) 

Temperature Cycling Method 1010, Condition C P 

Constant Acceleration Method 2001. Condition E Min, Y1 ^ 
Particle Impact Noise Detection Method 2020, Condition A ^ 
Electrical Tests (Harris’ Option) ^ 

Serialization f 

X-Ray Inspection Method 2012 ( 

Electrical Tests - Subgroup 1; Read and Record (TO) } 

Static Burn-In Method 1015, Condition B, 72 Hrs, +125°C Min. ( 
Interim 1 Electrical Tests - Subgroup 1; Read and Record (T1) ( 

Burn-In Delta Calculation (TO -T1) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A ( 

Dynamic Burn-In Method 1015, Condition D, 240 Hrs. +125°C 
(Note 3) i 

Interim 2 Electrical Tests - Subgroup 1; Read and Record (T2) I 


Alternate Group A ■ Subgroups 1, 7, 9; Method 5005; Para 
3.5.1.1 

Burn-In Delta Calculation 0*0 - T2) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1,7, A 

Electrical Tests - Subgroup 3; Read and Record 
Alternate Group A - Subgroups 3, 8B, 11; Method 5005; 
Para 3.5.1.1 
Marking 

Electrical Tests - Subgroup 2; Read and Record 
Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 
Para 3.5.1.1 

Gross Leak Tests Method 1014,100% 

Fine Leak Tests Method 1014,100% 

Customer Source Inspection (Note2) 

Group B Inspection Method 5005 (Note 2) 

End-Point Electrical Parameters: B-5 - Subgroups 1, 2, 3, 
7, 8A, 8B, 9,10, 11; B-6 - Subgroups 1. 7. 9 
Group D Inspection Method 5005 (Notes 2, 4) 

End-Point Electrical Parameters: Subgroups 1,7, 9 
External Visual Inspection Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table 1 shall apply; Unless Otherwise Specified. 

2. These steps are optional, and should be listed on the individual purchase order(s), when required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table 1 of Method 1015. 

4. For Group D, Subgroup 3 inspection of package configurations which utilizes a gold plated lid in its construction; the inspection criteria 
for illegible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 


5. Data package contains: 

Assembly Attributes (post seal) 
Test Attributes (includes Group A) 
Shippable Serial Number List 


Harris -8 Product Flow 

Internal Visual Inspection 

Gamma Radiation Assurance Tests Method 1019 

Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010, Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In Method 1015, Condition D. 160 Hrs, +125°C 
-i-25°C Electrical Tests - Subgroups 1, 7, 9 


Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (Including SEM Report) 
X-Ray Report and Film 
Test Variables Data 


PDA Calculation 5% Subgroups 1, 7 

Electrical Tests +125°C, -55°C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 


1. These steps are optional, and must be negotiated as part of order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. ‘-8’ Data package contains: 

Assembly Attributes (post seal) 

Test Attributes (includes Group A) 

Radiation Testing Certificate of Conformance 
Certificate of Conformance (as found on shipper) 
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SEMICONDUCTOR 


HS-6551RH 


December 1992 


Features 

• Functional Total Dose 2x10^ RAD(SI) 

• Latch-Up Free To > 5.0 x 10^^ RAD(SI)/s 

• Data Upset > 10° RAD(SI)/s 

• Low Standby Power 550)iW Max. 

• Low Operating Power 22mW/MHz Max. 

• Fast Access Time 300ns Max. 160ns Typ. 

• TTL Compatible Outputs 

• High Output Drive -1 TTL Loads 

• High Noise Immunity 

• On-Chip Address Register 

• Three-State Outputs 

• 22 Pin Package for High Density 

• Military Temperature Range -55°C to +125°C 

Description 

The HS-6551RH is a 256 by 4 static CMOS RAM fabricated using 
the Harris radiation hardened self-aligned silicon gate technology. 
Synchronous circuit design techniques are employed to achieve 
high performance and low power operation. Latch-up free opera¬ 
tion is achieved by the use of epitaxial starting material to eliminate 
the parasitic SCR effect seen in conventional bulk CMOS devices. 

On-chip latches are provided for addresses, and data outputs 
allowing efficient interfacing with microprocessor systems. The 
data output buffers can be forced to a high Impedance state for use 
in expanded memory arrays. 


Radiation Hardened 
256 X 4 CMOS RAM 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 o h on 
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Absolute Maximum Ratings 


Specifications HS-6551RH 


Reliability Information 


Supply Voltage (VDD).-0.3 to +7.0V Thermal Resistance 

Input, Output or I/O Voltage.. GND-0.3V to VDD+0.3V Ceramic DIP Pack 

Storage Temperature Range.-65°C to +150°C Ceramic Flatpack 

Junction Temperature...+175°C Maximum Package F 

Lead Temperature (Soldering 10s).+300°C Ceramic DIP Pack 

Typical Derating Factor.1.5mA/MHz Increase in IDDOP Ceramic Flatpack 

ESD Classification.Class 1 Gate Count. 


I rierriiai . ojc 

Ceramic DIP Package.. 73.9'%/W 11.3^C/W 

Ceramic Flatpack Package. 69.8°C/W 12.2°C/W 

Maximum Package Power Dissipation at +125®C 

Ceramic DIP Package...0.67W 

Ceramic Flatpack Package.0.72W 

Gate Count.1841 Gates 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range.•f4.5V to +5.5V Input Rise and Fall Time.. 40ns Max 

Operating Temperature Range.-55°C to +125°C 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

Standby Supply Current 

IDDSB 

10 = 0, VI = VDD or GND 

Operating Supply Current (Note 1) 

IDDOP 

f = 1 MHz. 10 = 0, VI = VDD or GND 

Input Leakage Current 

II 

GND ^ VI ^ VDD 

Output Leakage Current 

lOZ 

GND:SVI^VDD 

Output High Voltage 

VOH 

IOH =-1.0mA 

Output Low Voltage 

VOL 

IOL = 2.0mA 


VDD-2.0 


0.0 


Input High Voltage 


Input Low Voltage 


NOTE: 

1. Operating Supply Current (IDDOP) is proportional to Operating Frequency. Example: Typical IDDOP = 1.5mA/MHz 



TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


PARAMETER 


Chip Enable Access Time 


Address Access Time 


Chip Enable Pulse Negative Width 


Chip Enable Pulse Positive Width 


Address Setup Time 


Chip Select 2 Setup Time 


Address Hold Time 


Chip Select 2 Hold Time 


Data Setup Time 


Data Hold Time 


Chip Select 1 Write Pulse Setup Time 


Chip Enable Write Pulse Setup Time 


Chip Select 1 Write Pulse Hold Time 


Chip Enable Write Pulse Hold Time 


Write Enable Pulse Width 


NOTE: 

1. Inputs - TRISE = TFALL ^ 20ns; Outputs -1 TTL load and 50pF. All timing measurements at V 2 VDD. 


SYMBOL 


TELQV 


TAVQV 


TELEH 


TEHEL 


TAVEL 


TS2LEL 


TELAX 


TELS2X 


TDVWH 


TWHDX 


TWLS1H 


TWLEH 


TS1LWH 


TELWH 


TWLWH 



UNITS 


ns 


ns 

ns 


ns 


ns 


ns 

ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 
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Specifications HS-6551RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Guaranteed, but not tested) 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

Input Capacitance 

Cl 

VI = VDDorGND,f=1MHz 

Output Capacitance 

CO 

VI = VDDorGND,f=1MHz 

Chip Select 1 Output Enable Time 

TS1LQX 

Note 1 

Write Enable Output Disable Time 

TWLQZ 

Note 1 

Chip Select 1 Output Disable Time 

TS1HQZ 

Note 1 

Read or Write Cycle Time 

TELEL 

Note 1 



INW I 

1. Inputs - TRISE = TFALL ^ 20ns; Outputs -1 TTL load and 50pF. All timing measurements at V 2 VDD. 


TABLE 4. POST RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 


DC PARAMETER 


Stand By Current 


NOTE: 

1. Based on the average of the entire sample. 


CONDITIONS 


LIMITS 

TEMPERATURE MIN I MAX UNITS 


IDDSB VDD = 5 ± 0.5V 


TABLE 5. BURN-IN DELTA PARAMETERS (+25®C) 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

± 0.15V 

Output High Voltage 

VOH 

± 0.40V 

Output Leakage Current 

lOZ 

±300nA 

Stand By Current 

IDDSB 

±30pA 


8 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

1,7,9 

Interim Test 1 and 2 

100%/5004 

1,7,9 

N/A 

PDA 1 and 2 

100%/5004 

1,7, A 

1,7 

Final Test 

100%/5004 

2, 3, 8A, 8B, 10,11 

2,3, 8A, 8B, 10,11 

Group A 

Samples/5005 

1,2,3, 7, 8A, 8B, 9, 10,11 

1,2,3,7,8A,8B,9,10,11 

Group B 

B5 

Samples/5005 

1,2,3,7, 8A. 8B, 9,10,11 

N/A 

(Optional) 

Others 

Samples/5005 

1,7 

N/A 

Group C (Optional) 

Samples/5005 

N/A 

1,7 

Group D (Optional) 

Samples/5005 

1,7 

1,7 

Group E, Subgroup 2 

Samples/5005 

1,7,9 

1,7,9 
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HS-6551RH 


Timing Waveforms 

READ CYCLE 

TAMCt 

TELAX 

XAI/CI _^ _ 

n r n n 





VALID OUTPUT 


TIME 

REFERENCE 



H 

H 


X 


Th£ HS-6551RH Read Cycle is initiated by the falling edge 
of E. This signal latches the input address word and S2 into 
on chip registers providing the minimum setup and hold 
times are met. After the required hold time, these inputs may 
change state without affecting device operation. S2 acts as a 
high order address and simplifies ^coding. For the oi^put to 
be read, E, SI must be low and W must be h|gh. S2 must 
have been latched low on the falling edge of E. The output 
data will be valid at access time (TELQV). 


Memory Disabled 


Addresses and S2 are Latched, Cycle Begins 


Output Enabled but Undefined 


Data Output Valid 


Outputs Latched, Valid Data 


Prepare for Next Cycle (Same as -1) 


Cycle Ends, Next Cycle Begins (Same as 0) 


Th^HS-6551RH has output_data latches that are controlled 
by E. On the rising edge dE the present data is latched and 
remains in that state until E falls. Either or both S1 or S2 may 
be used to force the output buffers into a high impedance 
state. 
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In the Write O^cle the falling edge E latches the 
addresses and S2 into on chip registers. S2 must be latched 
in the low state to enable the device. The write portion of the 
cycle Is defined as E, W, ^ being low and S2 being latched 
low simultaneously. The W line may go low at any time 
during the cycle providing that the write pulse setup times 
(TWLEH and TWLS1H) are met. The write portion^ of_the 
cycle is terminated on the first rising edge of either E, W, or 
S1. 

If_a series of consecutive write cycles are to be executed, the 
W line may be held low until all desired locations have been 
written. If this method is used, data setup and hold times 
must be referenced to the first rising edge of E or S1. By 


positioning the write pulse at different times within the E and 
S1 low time (TELEH), various types of write cycles may be 
performed. If the S1 low time (TS1LS1H) is greater than the 
W pulse plus an output enable time (TS1LQX), a combina¬ 
tion read-write cycle is executed. Data may be modified an 
indefinite number of times during any write cycle (TELEH). 

The HS-6551RH may be used on a common I/O bus structure 
by tying the input and output pins together. The multiplexing is 
accomplished internally by the W line. In the write cycle, when 
W goes low, the output buffers are forced to a high impedance 
state. One output disable time delay (TWLQZ) must be 
allowed before applying input data to the bus. 
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HS-6551RH 


Burn-In Circuits 




_ 1 

7V 

_rllT“ VA-i 

^ VDD 

1 

CROWBAR 



STATIC CONFIGURATION 


DYNAMIC CONFIGURATION 


VDD = 5.0V±10% 

IDD +1.5mA 
R1 = 100K 
R2 = 10k 

Minimum Ambient Temperature = +125°C 


Ail resistors are ±20%, 1/4W 

Use'standard crowbar circuit with +7V zener diode 

50% Duty Cycle square wave 

IDMAX = 8mA/part 

VIH = 4.0V, VIL = 0.8V 

IL = ±1nA, CINr=10pF 

fO = 5 OOKH 2 ; f1 = fO/2; f2 = f1/2;... flO = f9/2 
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HS-6551RH 


Harris - Space Level (-Q) Product Flow (Note i) 
SEM - Traceable to Diffusion Method 201 8 / 

Wafer Lot Acceptance Method 5007 ^ 

Internal Visual Inspection Method 2010, Condition A ^ 

Gamma Radiation Assurance Tests Method 1019 f 

Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Note 2) 

Temperature Cycling Method 1010, Condition C P 

Constant Acceleration Method 2001, Condition E Min, Y1 
Particle Impact Noise Detection Method 2020, Condition A ^ 
Electrical Tests (Harris’ Option) ^ 

Serialization f 

X-Ray Inspection Method 2012 ( 

Electrical Tests - Subgroup 1; Read and Record (TO) F 

Static Burn-In Method 1015, Condition B, 72 Hrs, +125°C Min. ( 
Interim 1 Electrical Tests - Subgroup 1; Read and Record (T1) ( 

Burn-In Delta Calculation (TO -T1) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A C 

Dynamic Burn-In Method 1015, Condition D. 240 Hrs. +125°C 
(Note 3) E 

Interim 2 Electrical Tests - Subgroup 1; Read and Record (T2) E 


Alternate Group A - Subgroups 1, 7, 9; Method 5005; Para 
3.5.1.1 

Burn-In Delta Calculation (TO - T2) 

PDA Calculation 3% Subgroup 7 . 

5% Subgroups 1,7, A 

Electrical Tests - Subgroup 3; Read and Record 
Alternate Group A - Subgroups 3, 8B, 11; Method 5005; 
Para 3.5.1.1 
Marking 

Electrical Tests - Subgroup 2; Read and Record 
Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 
Para 3.5.1.1 

Gross Leak Tests Method 1014,100% 

Fine Leak Tests Method 1014, 100% 

Customer Source Inspection (Note 2) 

Group B Inspection Method 5005 (Note 2) 

End-Point Electrical Parameters: B-5 - Subgroups 1,2, 3, 
7, 8A, 8B. 9,10, 11; B-6 - Subgroups 1. 7. 9 
Group D Inspection Method 5005 (Notes 2, 4) 

End-Point Electrical Parameters: Subgroups 1,7, 9 
External Visual Inspection Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table 1 shall apply; Unless Otherwise Specified. 

2. These steps are optional, and should be listed on the individual purchase order(s), when required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table 1 of Method 1015. 

4. For Group D, Subgroup 3 inspection of package configurations which utilizes a gold plated lid in its construction; the Inspection criteria 
for illegible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a-shall not apply. 


5. Data package contains: 

Assembly Attributes (post seal) 
Test Attributes (includes Group A) 
Shippable Serial Number List 


Harris -8 Product Flow 

Internal Visual Inspection 

Gamma Radiation Assurance Tests Method 1019 

Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010, Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In Method 1015, Condition D, 160 Hrs. +125°C 
+25°C Electrical Tests - Subgroups 1. 7, 9 


Radiation Testing Certificate of Conformance • 

Wafer Lot Acceptance Report (Including SEM Report) 
X-Ray Report and Film 
Test Variables Data 


PDA Calculation 5% Subgroups 1,7 

Electrical Tests +125°C, -55°C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 


1. These steps are optional, and must be negotiated as part of order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Aiternate Group A. The 5% PDA is still applicable. 

4. ‘-8’ Data package contains: 

Assembly Attributes (post seal) 

Test Attributes (includes Group A) 

Radiation Testing Certificate of Conformance 
Certificate of Conformance (as found on shipper) 
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HS-6551RH 


Metallization Topology 

DIE ATTACH: 

Material: Si-Au Eutectic Alloy . 

Temperature: Sidebrazed Ceramic DIP - 460°C±10°C (Max) 
Braze Seal Flatpack- 460°C ± 10°C (Max) 

WORST CASE CURRENT DENSITY: 5.8 x 10^ A/cm^ 
SUBSTRATE POTENTIAL: VDD 


Metallization Mask Layout 

HS-6551RH 


DIE DIMENSIONS: 

Die Size: 132x160 mils 
Die Thickness: 14±1 mils 

METALLIZATION: 

Type: Si-AI, 14kA±2kA 
Back: Gold 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA ± 1 kA 












































SEMICONDUCTOR 


HS-6664RH 


ADVANCE INFORMATION 

December 1992 


Radiation Hardened 
8K X 8 CMOS PROM 


Features 

• 1.2 Micron Radiation Hardened Bulk CMOS 

• Total Dose 3x10® RAD (SI) 

• Transient Output Upset >1x10® RAD (Si)/s 

• Single Event Upset < 1 x 10‘^° Errors/Bit-Day 

• Fast Access Time 50ns 

• Single 5V Power Supply 

• Single PUIse 10V Field Programmable 

• Synchronous Operation 

• On-Chip Address Latches 

• Three-State Outputs 

• NICr Fuses 

• Low Standby Current <500mA (Pre-Rad) 

• Low Operating Current <30mA/MHz 

• Military Temperature Range -55®C to +125°C 

Description 

The Harris HS-6664RH is a radiation hardened 64K 
CMOS PROM, organized in an 8K word by 8-bit for¬ 
mat. The chip is manufactured using a radiation 
hardened CMOS process, and utilizes synchronous 
circuit design techniques to achieve high speed 
performance with very low power dissipation. 

On-chip address latches are provided, allowing easy 
interfacing with microprocessors that use a 
multiplexed address/data bus structure. The output 
enable control (G) simplifies system interfaceing by 
allowing output data bus control in addition to the chip 
enable control (E). All bits are manufactured storing a 
logical “0” and can be selectively programmed for a 
logical “1” at any bit location. 

Applications for the HS-6664RH CMOS PROM include 
low power microprocessor based instrumentation and 
communcations systems, remote data acquisition and 
processing systems, and processor control store. 


Pinouts 


28 PIN CERAMIC DIP 
CASE OUTLINE DIO, CONFIGURATION 3 
TOP VIEW 



28 PIN FLATPACK 

CASE OUTLINE F11A, CONFIGURATION 2 

TOP VIEW 


1 • 

28 

2 

27 

3 

26 

4 

25 

5 

24 

6 

7 

23 

22 


8 

21 

9 

20 

10 

19 

11 

18 

12 

17 

13 

16 

14 

15 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 o ^o*r 
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SEMICONDUCTOR 


HS-6617RH 


December 1992 


Radiation Hardened 
2K X 8 CMOS PROM 


Features 

• Total Dose 1x10^ RAD (SI) 

• Latch-Up Free >1 x 10^® RAD (Sl)/s 

• Field Programmable 

• Functionally Equivalent to HM-6617 

• Pin Compatible with Intel 2716 

• Low Standby Power 550)iW Max. 

• Low Operating Power 137.5mW/MHz Max. 

• Fast Access Time 100ns Max. 

• TTL Compatible Inputs/Outputs 

• Synchronous Operation 

• On Chip Address Latches 

• Three-State Outputs 

• Nicrome Fuse Links 

• Easy Microprocessor Interfacing 

• Military Temperature Range -55®C to +125®C 

Description 

The Harris HS-6617RH is a radiation hardened 16K CMOS PROM, 
organized in a 2K word by 8-bit format. The chip is manufactured 
using a radiation hardened CMOS process, and is designed to be 
functionally equivalent to the HM-6617. Synchronous circuit design 
techniques combine with CMOS processing to give this device high 
speed performance with very low power dissipation. 

On chip address latches are provided, allowing easy interfacing with 
recent generation microprocessors that use multiplexed address/data 
bus structure, such as the HS-80C85RH or HS-80C86RH. The output 
enable control (G) simplifies microprocessor system interfacing by 
allowing output data bus control, in addition to. the chip enable 
control. Synchronous operation of the HS-6617RH is ideal for high 
speed pipe-lined architecture systems and also in synchronous logic 
replacement functions. 

Applications for the HS-6617RH CMOS PROM Include low power 
microprocessor based instrumentation and communications systems, 
remote data acquisition and processing systems, processor control 
store, and synchronous logic replacement. 


Pinouts 


24 PIN BRAZE SEAL DIP 
CASE OUTLINE D3, CONFIGURATION 3 
TOP VIEW 



24 PIN FLATPACK CARRIER 
CASE OUTLINE F6A, CONFIGURATION 2 
TOP VIEW 


A7 cm?, 


gnd im?; 



S5ZZ3VDD 
: IZZ3A8 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 o 1 on 
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Functional Diagram 


A10 

A9 

A8 

A7 

A6 

A5 

A4 



ALL LINES POSITIVE LOGIC: 

ACTIVE HIGH 
THREE STATE BUFFERS: 

A HIGH OUTPUT ACTIVE 


E 


0 


0 


1 


HS-6617RH 



A3 A2 A1 AO 


ADDRESS LATCHES & GATED DECODERS: 

LATCH ON FALUNG EDGE OF E 
GATE ON FALLING EDGE OF G 
P = HARDWIRED TO VDD EXCEPT DURING PROGRAMMING 


TRUTH TABLE 



G 

MODE 


0 

Enabled 


1 

Output Disabled 


X 

Disabled 
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Specifications HS-6617RH 


Absolute Maximum Ratings 


Reliabiiity Information 


Supply Voltage (All Voltages Reference to Device GND)_+7.0V Thermal Resistance 0ja 0jc 

Input or Output Voltage Braze Seal DIP Package . 56°C/W 12°C/W 

Applied for All Grades..GND-0.3V to VDD+0.3V Braze Seal Flatpack Package. 91.3°C/W 11°C/W 

Storage Temperature Range.-65°C to +150®C Maximum Package Power Dissipation at +125°C 

Junction Temperature.+175°C Braze Seal DIP Package.0.89W 

Lead Temperature (Soldering 10s).+300®C Braze Seal Flatpack Package.0.55W 

ESD Classification.Class 1 Gate Count.5473 Gates 

CAUTION: Stresses above those listed in ‘/^solute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Supply Voltage Range (VDD).+4.5V to +5.5V Input Low Voltage (VIL)..OV to +0.8V 

Operating Temperature Range (T^).-55°C to +125°C Input High Voltage (VIH)...+2.4V to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested. 


PARAMETER 

SYMBOL 

High Level Output 

Voltage 

VOH1 

Low Level Output 

Voltage 

VOL 

High Impedance Output 
Leakage Current 

lOZ 

Input Leakage Current 

11 

Standby Supply Current 

IDDSB 

Operating Supply 

Current 

IDDOP 

Functional Test 

FT 


(NOTES 1.2) 
CONDITIONS 


VDD = 4.5V, 10 =-2.0mA 


VDD = 4.5V. 10 = 4.8mA 


GROUPA 
SUBGROUPS 


VDD :^5.5V. VI = GND or 
VDD, P Not Tested 


VDD = 5.5V, 10 = 0mA, 
VI = VDD or GND 


VDD = 5.5V, G = GND, 
(Note 3),f = 1MHz, 

10 = 0mA, VI = VDD or GND 


VDD = 4.5V (Note 4) 


LIMITS 

MIN I MAX UNITS 



TEMPERATURE 


-55°C^Ta^+125°C 


-55°C^Ta^+125°C 


-55°C ^ Ta ^ +125°C -10.0 10.0 


-55°C^Ta^+125®C -1.0 


-55°C^Ta^+125°C 


-55°C^Ta^+125®C 


-55°C^Ta:S+125°C 



1. All voltages referenced to device GND. 

2. All tests performed with P hardwired to VDD. 

3. Typical derating = 20mA/MHz increase in IDDOP. 

4. Tested as follows: f = 1 MHz, VIH = 2.4V, VIL = 0.8V, lOH = -1mA, lOL = +1mA, VOH ^ 1.5V, VOL ^ 1.5V. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 

Device Guaranteed and 100% Tested. 


PARAMETERS 


Address Access Time 


Output Enable Access Time 


Chip Enable Access Time 


Address Setup Time 


Address Hold Time 



(NOTES 1,2, 3) GROUP A -1- 

CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS 


TAVQV VDD = 4.5V and 5.5V 9,10,11 -55°C ^ Ta ^ +125®C 

(Note 4) 


TGLQV VDD = 4.5V and 5.5V 9,10,11 -55°C ^ Ta ^ +125°C 


TELQV VDD = 4.5V and 5.5V 9,10, 11 -55°C ^ Ta ^ +125°C 


TAVEL VDD = 4.5V and 5.5V 9,10,11 -55°C ^Ta^+125°C 20 


TELAX VDD = 4.5V and 5.5V 9,10,11 -55°C ^ Ta ^ +125°C 25 
































































































































Specifications HS-6617RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

Device Guaranteed and 100% Tested. 


PARAMETERS 

SYMBOL 

(NOTES 1,2, 3) 
CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Chip Enable Low Width 

TELEH 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta<+125°C 

120 

- 

ns 

Chip Enable High Width 

TEHEL 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C^Ta<+125°C 

40 

- 

ns 

Read Cycle Time 

TELEL 

VDD = 4.5V and 5.5V 

9,10,11 

-55°C<Ta^+125°C 

160 

- 

ns 


1. All voltages referenced to device GND. 

2. AC measurements assume transition time < 5ns; input levels = O.OV to 3.0V; timing reference levels = 1.5V; output load -1 TTL equivalent 
load and CL 't 50pF. 

3. All tests performed with P hardwired to VDD. 

4. TAVQV = TELQV + TAVEL 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS, AC AND DC 


PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE 


Input Capacitance CIN VDD = Open, f = 1 MHz 1,3 Ta = +25°C 


I/O Capacitance Cl/O VDD = Open, f = 1 MHz 1,3 Ta = +25°C 


Chip Enable Time TELQX ’ VDD = 4.5V and 5.5V 3 -55°C ^Ta^+125°C 


Output Enable Time TGLQX VDD = 4.5V and 5.5V 3 -55®C ^Ta^+125°C 


Chip Disable Time TEHQZ VDD = 4.5V and 5.5V 3 -55°C ^ Ta < +125°C 


Output Disable Time TGHQZ VDD = 4.5V and 5,5V 3 -55®C ^Ta^+125®C 


Output High Voltage VOH2 VDD = 4.5V, 10 = lOOpA 3 -55°C ^Ta^+125°C 


NOTES: 

1. All measurements referenced to device GND. 

2. Alltestsperformed with R hardwired to VDD. 

3. The parameters listed are controlled via design or process parameters and are not directly tested. These parameters are characterized 
upon initial design and after design or process changes which would affect these characteristics. 

TABLE 4. POST 100K RAD AC AND DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: All AC and DC parameters are tested at the +25®C pre-irradiation limits. 



TABLE 5. BURN-IN DELTA PARAMETERS (-l•25"C) 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Standby Supply Current 

IDDSB 

±10pA 

Input Leakage Current 

loz 

± IpA 


II 

±100nA 

Output Low Voltage 

VOL 

±60mV 

Output High Voltage 

VOH 

±400mV 
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HS-6617RH 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


-8 SUBGROUPS 



Group B 
(‘Optional) 


Group C (Optional) 


Group D (Optional) 


Group E, Subgroup 2 


Samples/5005 


Samples/5005 


Timing Waveform 


READ CYCLE 


/1.5V 1.5V\ 

“ VAUD -j 
V ADDRESS / 


VALID 

ADDRESSES 
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HS-6617RH 


Burn-In Circuits 

HS-6617RH 24 PIN BRAZE SEAL DIP AND FLATPAGK 


HS-6617RH 24 PIN BRAZE SEAL DIP AND FLATPACK 


1 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

10 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


1 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


STATIC CONFIGURATION 


VDD = 6.0V ± 0.5V 
Cl =0.01jiF (Min) 

All Resistors = 47kO ± 5% 
Y = 2.7V ±10% 


DYNAMIC CONFIGURATION 

NOTES: 

VDD = 6.0 V ± 0.5V 
VIH = 4.5V±10% 

VIL = 6V(Max) 

Cl sr 0.01 jiF (Min) 

All Resistors = 47kO ± 5% 

FO = lOOKHz ± 10%, 40 - 60% duty cycle 
FI =F0/2...F13 = F12/2 
Y = 2.7V ±10% 
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HS-6617RH 


Harris - Space Level (-Q) Product Flow (Note i 

SEM - Traceable to Diffusion Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection Method 2010, Condition A 
Gamma Radiation Assurance Tests Method 1019 
Nondestructive Bond Puli Method 2023 
Customer Pre-Cap Visual Inspection (Note 2) 

Temperature Cycling Method 1010, Condition C 
Constant Acceleration Method 2001, Condition E Min, Y1 
Particle Impact Noise Detection Method 2020, Condition A 
Electrical Tests (Harris’ Option) 

Serialization 

X-Ray Inspection Method 2012 

Electrical Tests - Subgroup 1; Read and Record (TO) 

Static Burn-In Method 1015, Condition B, 72 Hrs, +125°C Min. 
Interim 1 Electrical Tests - Subgroup 1; Read and Record (T1) 
Burn-In Delta Calculation (TO -T1) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A 

Dynamic Burn-In Method 1015, Condition D, 240 Hrs, +125°C 
(Note 3) 

Interim 2 Electrical Tests - Subgroup 1; Read and Record (T2) 


Alternate Group A - Subgroups 1, 7, 9; Method 5005; Para 
3.5.1.1 

Burn-In Delta Calculation (TO - T2) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1,7, A 

Electrical Tests - Subgroup 3; Read and Record 

Alternate Group A - Subgroups 3, 8B, 11; Method 5005; 

Para3.5.1.1 

Marking 

Electrical Tests - Subgroup 2; Read and Record 
Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 
Para 3.5.1.1 

Gross Leak Tests Method 1014, 100% 

Fine Leak Tests Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection Method 5005 (Note 2) 

End-Point Electrical Parameters: B-5 - Subgroups 1,2,3, 
7, 8A, 8B, 9,10, 11; B-6 - Subgroups 1, 7, 9 
Group D Inspection Method 5005 (Notes 2, 4) 

End-Point Electrical Parameters: Subgroups 1, 7, 9 
External Visual Inspection Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table 1 shall apply; Unless Otherwise Specified. 

2. These steps are optional, and should be listed on the individual purchase order(s), when required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table 1 of Method 1015. 

4. For Group D, Subgroup 3 inspection of package configurations which utilizes a gold plated lid in its construction; the inspection criteria 
for illegible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 

5. Data package contains: Radiation Testing Certificate of Conformance 

Assembly Attributes (post seal) Wafer Lot Acceptance Report (Including SEM Report) 

Test Attributes (includes Group A) X-Ray Report and Film 

Shippable Serial Number List Test Variables Data 


Harris -8 Product Flow 

Internal Visual Inspection 

Gamma Radiation Assurance Tests Method 1019 

Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010, Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In Method 1015, Condition D, 160 Hrs, +125°C 
-»-25°C Electrical Tests - Subgroups 1, 7, 9 


PDA Calculation 5% Subgroups 1, 7 

Electrical Tests +125°C, -55°C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 


1. These steps are optional, and must be negotiated as part of order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. ‘-8’ Data package contains: 

Assembly Attributes (post seal) 

Test Attributes (includes Group A) 

Radiation Testing Certificate of Conformance 
Certificate of Conformance (as found on shipper) 


8-145 


MEMORIES 









HS-6617RH 


Metallization Topology 

DIE DIMENSIONS: 

164 x 250x19±1mils 

METALLIZATION: 

Type: Silicon-Aluminum 
Thickness: 1 3kA ± 2kA 

GLASSIVATION: 

Type: SiOg 

Thickness: 8kA ± 1kA 


DIE ATTACH: 

Material: SI ■ Au Eutectic Alloy 
Temperature: Ceramic DIP - 460°C (Max) 

Braze Seal Flatpack - 460°C (Max) 

WORST CASE CURRENT DENSITY: 

1 X 10® A/cm^ 

SUBSTRATE POTENTIAL: VDD 


Metallization Mask Layout 


HS-6617RH 
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HS-6617RH 


DESIGN INFORMATION 


December 1992 


2KX8CMOS PROM 


The information contained in this section has been developed through characterization by Harris Semiconductor and is for use as 
application and design Information only. No guarantee is implied. 


Background Information HS-6617RH Programming 

PROGRAMMING SPECIFICATIONS 


PARAMETER 

SYMBOL 

MIN 

TYP 

MAX 

UNITS 

NOTES 

Input "0" 

VIL 

0.0 

0.2 

0.8 

V 


Voltage "1" 

VIH 

VDD-2 

VDD 

VDD+0.3 

V 

6 

Programming VDD 

VDDPROG 

10.0 

10.0 

10.0 

V 

2 

Operating VDD 

VDD1 

4.5 

5.5 

5.5 

V 


Special Verify 

VDD2 

4.0 

- 

6.0 

V 

3 

Delay Time 

td 

1.0 

1.0 

- ■ 

ps 


Rise Time 

tr 

1.0 

10.0 

10.0 

ps 


Fall Time 

tf 

1.0 

10.0 

10.0 

ps 


Chip Enable Pulse Width 

TEHEL 

50 

- 

- 

ns 


Address Valid to Chip Enable Low Time 

TAVEL 

20 

- 

- 

ns 


Chip Enable Low to Output Valid Time 

TELQV 

- 

- 

120 

ns 


Programming Pulse Width 

tpw 

90 

100 

110 

ps 

4 

Input Leakage at VDD = VDDPROG 

tip 

-10 

+1.0 

10 

pA 


Data Output Current at VDD = VDDPROG 

lOP 

- 

-5.0 

-10 

mA 


Output Pull-Up Resistor 

Rn 

5 

10 

15 

kil 

5 

Ambient Temperature 

Ta 

- 

25 

- 

°C 



NOTES: 

1. All inputs must track VDD (pin 24) within these limits. 

2. VDDPROG must be capable of supplying 500mA. VDDPROG Power Supply tolerence ±3% (Max.) 

3. See Steps 22 through 29 of the Programming Algorithm. 

4. See Step 11 of the Programming Algorithm. 

5. All outputs should be pulled up to VDD through a resistor of value Rn. 

6. Except during programming (See Programming Cycle Waveforms). 
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HS-6617RH 


DESIGN INFORMATION (Continued) 

The information contained in this section has been deveioped through characterization by Harris Semiconductor and is for use as 
appiication and design information only. No guarantee is implied. 


Background Information Programming 

The HS-6617 CMOS PROM is manufactured with ail bits 
containing a logical zero (output low). Any bit can be 
programmed selectively to a logical one (output high) state 
by following the procedure shown below. To accomplish this, 
a programmer can be built that meets the specifications 
shown, or use of an approved commercial programmer is 
recommended. 

PROGRAMMING SEQUENCE OF EVENTS 

1. Apply a voltage of VDD1 to VDD of the PROM. 

2. Read all fuse locations to verify that the PROM is blank (output 
low). 

3. Place theJPROM In the initial state for programming: E = VIH, 
P = VIH, G = VIL 

4. Apply the correct binary address for the word to be programmed. 
No inputs should be left open circuit. 

5. After a delay of td, apply voltage of VIL to E (pin 18) to access the 
addressed word. 

6. The address may be held through the cycle, but must be held_ 
valid at least for a time equal to td after the falling edge of E. 
None of the inputs should be allowed to float to an invalid logic 
level. 

7. After a^elay of td, disable the outputs by applying a voltage of 
VIH to G (pin 20). 

8. After a delay.of td, apply voltage of VIL to P (pin 21). 

9. After delay of td, raise VDD (pin 24) to VDDPROG with a rise time 
of tr. All outputs at VIH should track VDD within VDD-2.0V to 
VDD+0.3V. This could be accomplished by pulling outputs at 
VIH to VDD through pull-up resistors of value Rn. 

10. After a delay of td, pull the output which corresponds to the bit to 
be programmed to VIL. Only one bit should be programmed at a 
time. 

11. After a delay of tpw, allow the output to be pulled to VIH through 
pull-up resistor Rn. 

12. After a delay of td, reduce VDD (pin 24) to VDD1 with a fall time 
of tf. All outputs at VIH should track VDD with VDD-2.0V to 
VDD+0.3V. This could be accomplished by pulling outputs at 
VIH to VDD through pull-up resis- tors of value Rn. 


13. Apply a voltage of VIH to P (pin 21). 

14. After a delay of td, apply a voltage of VIL to G (pin 20). 

15. After a delay of td, examine the outputs for correct data. If any 
location verifies incorrectly, it should be considered a program¬ 
ming reject. 

16. Repeat steps 3 through 15 for all other bits to be programmed in 
the PROM. 

POST-PROGRAMMING VERIFICATION 

17. Place the_PROM in^the post-programming verification mode: 

E = VIH, G = VIL, P = VIH, VDD (pin 24) = VDD1. 

18. Apply the correct binary address of the word to be verified to the 
PROM. 

19. After a delay of td, apply a voltage of VIL to E (pin 18). 

20. After a delay of td, examine the outputs for correct data. If any 
location fails to verify correctly, the PROM should be considered 
a programming reject. 

21. Repeat steps 17 through 20 for all possible programming 
locations. 

POST-PROGRAMMING READ 

22. Apply a voltage of VDD2 = 4.0V to VDD (pin 24). 

23. After a delay of td, apply a voltage of VIH to E (pin 18). 

24. Apply the correct binary address of the word to be read. 

25. After a delay of TAVEL, apply a voltage of VIL to E (pin 18). 

26. After a delay of TELQV, examine the outputs for correct data. If 
any location fails to verify correctly, the PROM should be consid¬ 
ered a programming reject. 

27. Repeat steps 23 through 26 for ail address locations. 

28. Apply a voltage of VDD2 = 6.0V to VDD (pin 24). 

29. Repeat steps 23 through 26 for all address locations. 
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HS-6617RH 


DESIGN INFORMATION (Continued) 

The information contained in this section has been deveioped through characterization by Harris Semiconductor and is for use as 
appiication and design information oniy. No guarantee is impiied. 

HS-6617RH PROGRAMMING CYCLE 



8 


HS-6617RH POST PROGRAMMING VERIFY CYCLE 
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SEMICONDUCTOR 


December 1992 


HS-245RH 

RADIATION HARDENED TRIPLE LINE TRANSMITTER 

HS-246RH, HS-249RH 

RADIATION HARDENED TRIPLE LINE RECEIVERS 

HS-248RH 

RADIATION HARDENED TRIPLE PARTY-LINE RECEIVER 


Features 

• Radiation Hardened Dl Processing 

- Total Dose (^2x10^ Rads (Si) 

• Transient Upset (y) Upset 1x10° Rads (Si)/s 

- Latch up Free 

- Neutron Fluence 5x10^^ N/cm2 

• Replaces HD-245/246/248/249 

• Current Mode Operation 

• High Speed 15MHz with 50 Foot Cable; 2MHz with 1000 Foot Cable 

• High Noise Immunity 

• Low EMI Generation 

• Low Power Dissipation 

• High Common Mode Rejection 

• Transmitter and Receiver Party Line Capability 

• Tolerates -2.0V to +20.0V Ground Differential (Transmitter with Respect 
to Receiver) 

• Transmitter Input/Receiver Output TTiyDTL Compatible 


Pinouts 

HS9-245RH 14 PIN FLATPACK 
HS1-245RH 14 CERAMIC DIP 
CASE OUTLINE Dl, CONFIGURATION 3 
TOP VIEW 


<t)1 INPUT I 

(})1 OUTPUT j 

(J)2 OUTPUT 

({)2 INPUT 

(|)1 INPUT 

(j>1 OUTPUT 

SUBSTRATE 

GND 



INPUT (j)2 
OUTPUT ^2 
OUTPUT (j)1 
INPUT (j)1 
INPUT ({)2 
OUTPUT (j)2 


Description 

The HS-245RH/246RH/248RH/249RH radiation hardened triple line transmitter 
and triple line receivers are fabricated using the Harris dielectric isolation pro¬ 
cess. These parts are identical in pinout and function to the original HD-245/246/ 
248/249. They are also die size and bond pad placement compatible with the 
original parts for those customers who buy dice for hybrid assembly. 

Each transmitter-receiver combination provides a digital interface between sys¬ 
tems linked by 100D twisted pair, shielded cable. Each device contains three cir¬ 
cuits fabricated within a single monolithic chip. Data rates greater than 15MHz 
are possible depending on transmission line loss characteristics and length. 

The transmitter employs constant current switching which provides high noise 
Immunity along with high speeds, low power dissipation, low EMI generation and 
the ability to drive high capacitance loads. In addition, the transmitters can be 
turned “off" allowing several transmitters to time-share a single line. 

Receiver Input/output differences are shown in the table: 



PART NO. 

INPUT 

OUTPUT 

HS-246RH 

lOOQ 

Open Collector 

HS-248RH 

HI-Z 

6K Pull-Up Resistors 

HS-249RH 

100D 

6K Pull-Up Resistors 


HS9-245RH/248RH/249RH 14 PIN FLATPACK 
HS1-246RH/248RH/249RH 14 PIN CERAMIC DIP 
CASE OUTLINE F-2A CONFIGURATION 2 
TOP VIEW 


(-) INPUT 
(+) INPUT 
(Rl) OUTPUT 
(-) INPUT 
(+) INPUT 
(R2) OUTPUT 


iH 

iH 


The internal 100V cable termination consists of 50CI from each input to ground. 

HS-248RH “party line” receivers have a Hi-Z input such that as many as ten of 
these receivers can be used on a single transmission line. 

Each transmitter input and receiver output can be connected to TTL and DTL 
systems. When used with shielded transmission line, the transmitter-receiver 
system has very high immunity to capacitance and magnetic noise coupling 
from adjacent conductors. The system can tolerate ground differentials of -2.0V 
to +20.0V (transmitter with respect to receiver). 

These parts are available in Class B or Class S processing. 



VCC R3 
VEE R1 & R2 
VEE R3 
OUTPUT R3 
INPUT (+) 
INPUT (-) 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 _ « 
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Specifications HS-245RH 


Reliability Information 

Thermal Resistance 


eia 


®jc 

13°C/W 

16°C/W 


Absolute Maximum Ratings 

Supply Voltage .... -0.5V to +10V 

Output Voltage...-30V to 0.5V with respect to VCC 

Input Voltage.....-0.5V to 10V 

Storage Temperature Range..-65°C to +150°C 

Junction Temperature.+175°C 

Lead Temperature (Soldering 10s).+275°C 

ESD Ciassification..Class 1 

CAUTION: Stresses dsove those listed in “Solute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation 
of die device at these or any other conditions above those indicated in the operatbnai sections of this specification is not implied. 


Flatpack Package. 75°C/W 

Sidebraze DIP Package. 67®C/w 

Maximum Package Power Dissipation at +125°C 

Flatpack Package .. 0.5W 

Sidebraze DIP Package.0.5W 

Transistor Count. ..6 


Operating Conditions 

Operating Voltage Range.+4.5V to +5.5V Operating Temperature Range.. -55°C to +125°C 


TABLE 1. HS-245RH DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Low Current 

IIL 

VCC = 5.5V, Note 1 

1,2,3 

-55°C<Ta<+125°C 

-2.8 

- 

mA 

ON Output Current 

lOUT 

“On” 

VCC = 4.5V, 5.5V, Notes 
1,2 

1,2,3 

-550C<Ta<+125°C 

-5.6 

-1.0 

mA 

ON Output Current 
Unbalance 

AlOUT 

VCC = 5.5V, Note 3 

1,2,3 

-55°C<Ta<+125°C 

- 

380 

pA 

OFF Output Current 

lOUT 

“Off” 

VCC = 4.5V, Note 1 

1,2,3 

-55°C<Ta<+125°C 

-100 


pA 

Output Breakdown 

BVCER 

VCC = 0.0V, Note 4 

1 

Ta = +25°C 

-30 

- 

V 

Power Supply Current 

ICC 

VCC = 5.5V, Note 5, 6 

1 

Ta = +25°C 

- 

21 

mA 


NOTES: 

1. One input at GND, one input open, each output at GND. 

2. One Input at 0.45V, one input open, each output at GND. 

3. Difference between <(>1 and <i>2 "ON” output data current. 

4. Each input at GND, one output at GND, ILIMIT > -lOOpA on output tested with -30V applied. 

5. One input of each transmitter at GND and the other input open. All six output lines at GND. 

6. All six input lines open, ail six output lines at GND. 


TABLE 2. HS-245RH AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPLH 

TPHL 

VCC = 4.5V, 5.5V 

9,10,11 

-55°C<Ta<+125°C 


14 

ns 




















































































Specifications HS-246RH, HS-248RH, HS-249RH 


Absolute Maximum Ratings Reliability information 

Supply Voltage (VCC)....-0.5V to +8.0V Thermal Resistance 0ja 0jc 

Supply Voltage (VEE) .-8.0V to +0.5V Flatpack Package. 75°C/W 13°C/W 

Output Voltage...-0.5V to +6.0V SIdebraze DIP Package. 67°C/w 16°C/W 

Input Voltage.-1 .OV to +1 .OV Maximum Package Power Dissipation at +125°C 

Input Current.-25mA to +25mA Flatpack Package.0.5W 

Output Current.50mA SIdebraze DIP Package.0.5W 

Storage Temperature Range.-65°C to +150°C Transistor Count.9 

Junction Temperature.+175°C 

Lead Temperature (Soldering 10s).+275°C 

ESD Classification.Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Thermal Resistance 0ja 0jc 

Flatpack Package. 75°C/W 13°C/W 

SIdebraze DIP Package. 67°C/w 16°C/W 

Maximum Package Power Dissipation at +125°C 

Flatpack Package.0.5W 

SIdebraze DIP Package.0.5W 

Transistor Count.9 


Operating Conditions 

Operating Voltage Range.+4.5V to +5.5V Operating Temperature Range.-55°C to +125°C 


TABLE 1. HS-246RH, HS-248RH, HS-249RH DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 


PARAMETER 

SYMBOL 

Input Resistance 

RIN 

Pullup Resistance 

RPU 

Logical “1” Output 
Voltage 

VOH 

Logical “0" Output 
Voltage 

VOL 

Logical “0” Output Volt¬ 
age, Input Short Circuit 

VOLSC 

Power Supply 

ICC 


Power Supply 
Current 


CONDITIONS 


VCC = 5.0V, VEE = -5.0V 
(HS-246RH & HS-249RH) 


VCC = 5.0V, VEE = -5.0V 
(HS-246RH & HS-249RH) 


VCC = 4.5V, VEE = -4.5, 
lOH = -120mA (HS-248RH & 
HS-249RH) Note 1 


VCC = 4.5V, VEE = -4.5, 
lOH = 9.6mA (HS-248RH & 
HS-249RH) Note 2 


VCC = 4.5V, VEE = -4.5, 
IOH=10mA (HS-246)Note2 


VCC = 4.5V, VEE = -4.5, 
IOL = 3.2mA, Note 3 


VCC = 5.5V, VEE = -5.5V 
(HS-246RH) Note 4, 5 


VCC = 5.5, VEE = -5.5V 
(HS-248RH & HS-249RH) 
Note 4, 5 


VCC = 5.5V, VEE = -5.5V 
Note 4, 5 


GROUP A 
SUBGROUPS 


1. (+) IIN = 1.5mA; (-) Input = Open. (For HS-248RH Ext. 500 Res. or 0.75mV) 

2. (+) Input = Open; (-) IIN = 1.5mA. (For HS-248 Ext. 500 Res. or 0.75mV) 

3. Both inputs shorted to GND; or both input open such that 500 termination resistors are in the circuit. 

4. (+) Input = Open; (-) IIN = 3mA 

5. (+) IIN = 3mA; (-) Input = Open 
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Specifications HS-246RH, HS-248RH, HS-249RH 


TABLE 2. HS-246RH, HS-248RH, HS-24gRH AC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


LIMITS 

■■ 

PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay 

TPLH 

TPHL 

VCC = 4.5V, 

VEE = -4.5V 

9,10,11 

-55°C<Ta<+125°C 

- 

30 

ns 




TABLE 4. POST RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

The post RAD electrical performance characteristics are the same as the parameters listed In tables 1 and 2 


TABLE 5. BURN-IN DELTA PARAMETERS (+25<*C) AND GROUP B, SUBGROUP 5 DELTA PARAMETERS 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Input Leakage Current (HS-245RH) 

IIL 

±280nA 

ON Output Current (HS-245RH) 

lOUT(ON) 

±560pA 

OFF Output Current (HS-245RH) 

lOUT(OFF) 

±20pA 

Power Supply Current (HS-245RH) 

ICC 

±2.1 mA 

Low Level Output Voltage (HS-246RH, HS-248RH, HS-249RH) 

VOL 

±90mV 

High Level Output Voltage {HS-246RH, HS-248RH, HS-249RH) 

VOH 

±500mV 

Power Supply Current (HS-245RH, HS-248RH, HS-249RH) 

ICC 

±2mA 

Power Supply Current (HS-246RH, HS-248RH, HS-249RH) 

lEE 

±2mA 



TABLE 6. HS-245RH, HS-246RH, HS-248RH, HS-249RH APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test 

100%/5004 

Interim Test 

100%/5004 

PDA 

100%/5004 

Final Test 

100%/5004 

Group A 

Samples/5005 

Group B 

B5 

Samples/5005 


Others 

Samples/5005 

Group D 

Samples/5005 

Group E, Subgroup 2 

Samples/5005 


-Q SUBGROUPS 


1,2,3, 7, 8A, 8B, 9,10,11 


1,2,3, 7, 8A, 8B, 9,10,11 


1,2,3 
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HS-245RH, HS-246RH, HS-248RH, HS-249RH 















HS-245RH, HS-246RH, HS-248RH, HS-249RH 


Burn-In Circuits 

HS9-245RH (FLATPACK) 
HS1-245RH (CERAMIC DIP) 



STATIC 


NOTES: 

VCC = 5.0V±10% 
Ta (Min) = +125°C 


HS9-246RH, HS9-248RH, HS9-249RH (FLATPACK) 
HS1-246RH, HS1-248RH, HS1-249RH (CERAMIC DIP) 



NOTES: 

VCC = 5.0V±10% 

VEE = -5.0V±10% 

Ta (Min) = +125°C 
R1 =2.1kfl±10%, 1/4W 
R2 = 6.0kO±10%, 1/4W 


STATIC 


HS9-245RH (FLATPACK) 
HS1-245RH (CERAMIC DIP) 



DYNAMIC 

NOTES: 

VCC = 5.0V±10% 

Ta (Min) = +125°C 

F1 = 10KHz, OV to +4.5V Squarewave 
F2 = 10KHZ, +4.5 V to OV Squarewave 


HS9-246RH, HS9-248RH, HS9<249RH (FLATPACK) 
HS1-246RH, HS1-248RH, HS1-249RH (CERAMIC DIP) 



DYNAMIC 

NOTES: 

VCC = 5.0V±10% 

VEE = -5.0V±10% 

TA(Mln) = +125°C 
FI = lOKHz, OV to +1V Squarewave 
F2 = lOKHz, +1V to OV Squarewave 
All resistors I.Okfl± 10%, 1/4W (Min) 
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HS-245RH, HS-246RH, HS-248RH, HS-249RH 


Irradiation Circuits 

HS1-245RH HS1-246RH, HS1-248RH, HS1-249RH 



GAMMA BIAS CIRCUIT GAMMA BIAS CIRCUIT 

NOTE: All irradiation testing is performed in the ceramic DIP package 















HS-245RH. HS-246RH, HS-248RH, HS-249RH 


Harris - Space Level Product Flow 


SEM - Traceable to Diffusion Method 2018 

Wafer Lot Acceptance Method 5007 

Internal Visual inspection (Note 1) 

Gamma Radiation Assurance Tests Method 1019 

100% Nondestructive Bond Pull Method 2023 

Customer Pre-Cap Visual Inspection (Notes 1,2) 

Temperature Cycling Method 1010 Condition C 

Constant Acceleration Method 2001 Y1 30KG 

Particle Impact Noise Detection method 2020, 

Condition A 20G 

Marking and Serialization 

X-Ray Inspection Method 2012 

initial Electrical Tests (TO) 

Static Burn-In 72 Hour, +125°C method 1015 Condition A 
Room Temperature Electrical Tests (T1) 

Burn-In Delta Calculation (T0-T1) 


PDA Calculation 3% Functional 

5% Subgroups 1,7, A 

Dynamic Burn-In 240 Hours, +125°C Method 1015 
Condition D 

Electrical Tests Subgroups 1, 7,9 (T2) 

Burn-In Delta Calculation (T0-T2) 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Electrical Test +125°C, -55°C 

Group A Inspection Method 5005 

Fine and Gross Leak Tests Method 1014 

Customer Source Inspection (Note 2) 

Group B inspection (Notes 2, 4) Method 5005 

Group D Inspection (Notes 2.4) Method 5005 

External Visual inspection Method 2009 

Data Package Generation (Note 3) 


1. Visual Ir^pectlon Is performed to MIL-STD-883 Method 2010, Condition A. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data package contains: Assembly Attributes (post seal) 

Test Attributes (includes Group A) -55°C, +25®C, +125°C 
Shippable Serial Number List 
Radiation Testing Certificate of Conformance 
Wafer Lot Acceptance Report (Includes SEM report) 

X-Ray Report and Film 
Test Variables Data, DC Test and TELQV 
+25®C Initial Test 
+25°C Interim Test 1 
+25®C interim Test 2 
+25°C Delta Over Bum-In 

4. Group B data package contains Attributes Data pulse Variables Data, DC Test and TE2HQV. Group D data package contains Attributes only. 
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HS-245RH 


Metallization Topology 

DIE DIMENSIONS: 

45 X 45 X 11 mils 
(1140x1140 x280^lm 

METALLIZATION: 

Type: Aluminum 
Thickness: 12.5kA±2kA 

WORST CASE CURRENT DENSITY: 

7.8 X 10^ A/cm^ 


GLASSIVATION: 

Type: Silox 

Thickness: 8kA ± 1 kA 

TRANSISTOR COUNT: 6 
PROCESS: 

HFSB Bipolar/Dielectric Isolation 

DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature: Ceramic DIP - 460°C (Max) 


Metallization Mask Layout 




UO £1 £! 

Si ^ ^ 
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SERIAL 

COMMUNICATIONS 








HS-246RH, HS-248RH, HS-249RH 


Metallization Topology 

DIE DIMENSIONS: 

45x47x11 mils 
(1140x1190x280^m 

METALLIZATION: 

Type: T.W. 

Thickness: 2.5kA±0.5kA 
Type: Al 

Thickness: i4kA±2kA 

WORST CASE CURRENT DENSITY: 
1.4x10®A/cm2 


GLASSIVATION: 

Type: Silox 

Thickness: 8kA ± IkA 

TRANSISTOR COUNT: 9 
PROCESS: 

ALPS Bipolar/Dielectric Isolation 

DIEATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature: Ceramic DIP - 460°C (Max) 
Flatpack - 460°C (Max) 


Metallization Mask Layout 


S z o o 

2 S g g 



ODjiH VEER1&R2 


ZOO 
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S! o t 

It z p 

H O ^ 
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SEMICONDUCTOR 


DESIGN INFORMATION 


HS-245RH 

RADIATION HARDENED TRIPLE LINE TRANSMITTER 

HS-246RH, HS-249RH 

RADIATION HARDENED TRIPLE LINE RECEIVERS 

HS-248RH 

RADIATION HARDENED TRIPLE PARTY-LINE RECEIVER 


The Information contained in this section has been developed through characterization by Harris Semiconductor and is for use as 
application and design information only. No guarantee is implied. 


Voltage Mode Transmission 

Data rates of up to 10 million bits per second can be 
obtained with standard TTL logic; however, the transmission 
distance must be very short. For example, a typical 50 foot 
low capacitance cable will have a capacitance of 
approximately 750pF which requires a current of greater 
than 50mA to drive 5V Into this cable at 10MHz; therefore, 
voltage mode transmitters are undesirable for long 
transmission lines at high data rates due to the large current 
required to charge the transmission line capacitance. 

Current Mode Transmission 

An alternate method of driving high data rates down long 
transmission lines Is to use a current mode transmitter. 
Current mode logic changes the current in a low impedance 
transmission line and requires very little change in voltage. 
For example, a 2mA change in transmitter current will 
produce a lOOmV change In receiver voltage independent of 
the series transmission line resistance. The rise time at the 
receiver for a typical 50 foot cable (750pF) Is approximately 
30ns for a 2mA pulse. 


An emitter coupled logic gate is frequently used for a current 
mode transmitter. However, ECL gates are not compatible 
with TTL and DTL logic and they require considerable power. 
The Harris Semiconductor HS-245RH Is a TTL/DTL 
compatible current mode transmitter designed for high data 
rates on long transmission lines. Data rates of 15 megabits 
per second can be obtained with 50 feet of transmission line 
when using the companion HS-246RH or HS-249RH 
receiver. Data rates of 2 megabits per second are easily 
obtained on transmission lines as long as 1,000 feet. The 
Harris transmitter and receivers feature very low power, 
typically 25mW for the transmitter and 15mW for the 


Harris Transmitter/Receivers 

The Harris transmitter/receiver family consists of a triple line 
transmitter, two triple line receivers with Internal terminations 
and a triple party-line receiver. The general characteristics of 
the transmitter and receivers are outlined in Table A. 


TABLE A. GENERAL TRANSMITTER/RECEIVER CHARACTERISTICS 


PARAMETER 

Operating Temperature Range 
“ON” Output Current 
Power Supply Current 
Standby Current 
Propagation Delay 


TRIPLE LINE TRANSMITTER 


-55°C to +125°C 


COMMENTS 


Over Full Temperature Range 
Per Transmitter Section 
Per Transmitter Section 
Over Full Temperature Range 


TRIPLE LINE RECEIVER 


PARAMETER 


Operating Temperature Range 


Power Supply 
ICC (VCC = +5.0V) 


Propagation Delay 


Input Impedance and 
Output Circuit 


RECEIVER TYPE 


HS-246RH/248RH/249RH -55°C to+125°C 


COMMENTS 


HS-246RH/248RH/249RH 



6K Pull-Up Resistor 



SERIAL I 

communications! 












































HS-24SRH, HS-246RH, HS248RH, HS-249RH 


DESIGN INFORMATION (Continued) 

The information contained in this section has been deveioped through characterization by Harris Semiconductor and is for use as 
appiication and design information oniy. No guarantee is impiied. 


Transmitter 

The HS-245RH transmitters have two inputs per transmitter, 
either of which is low while the other is open during normal 
operation and both inputs are open during standby. For 
optimum transmitter performance, the “off" Input should be 
open circuit rather than being pulled towards +5V, because 
this will reduce the “on” output data current. On the other 
hand, the “on” and “off” output data current will be increase if 
the “off” Input Is held below Its open circuit voltage. Open 
collector gates such as the 7401 and 7403 or 7405 Hex- 
Inverter are suitable for driving the HS-245RH transmitter 
inputs. By using 2-input gates as shown in Figure 1, an 
enable line can be provided so that more than one transmit¬ 
ter may be connected to a line for time sharing. When the 
enable line Is low the transmitter will be disabled and will 
present a high impedance to the transmission line as well as 
requiring very little power supply current. 

Complementary Input signals may be derived from high 
speed inverter gates as shown, or by using the complemen¬ 
tary outputs of a flip-flop. When the transmitter Is connected 
near the midpoint of a long transmission line or to a line with 
terminations at both ends, two transmitter sections should 
be paralleled with respective inputs and outputs connected 
together in order to drive the reduced impedance. This 
parallel transmitter technique can also be used to increase 
the data rate on long transmission lines. 



FIGURE 1. TYPICAL DATA TRANSMISSION SYSTEM 


Transmitter Operation 

The transmitter alternately applies the current to each of the 
two conductors in the twisted pair line such that the total 
current in the twisted pair is constant and always In the same 
direction. This current flows through either of the two 50V 
terminating resistors at the receiver and returns to the 
transmitter as a steady DC current on the transmission line 
shield. The DC power supply return for the transmitter is 
through the receiver terminating resistors (the transmitter 
ground pin is only a substrate ground). Therefore, it is 
essential that the shield be connected to the power supply 
common at both the transmitter and receiver, preferably at 
the Integrated circuit “ground” pin. More than fifteen twisted 
pair lines can share the same shield without crosstalk. 

Receivers 

The HS-248RH “party-line” receiver presents a high 
impedance load to the transmission line allowing as many as 
ten HS-248RH receivers to be distributed along a line with¬ 
out excessive loading. Figure 1 shows a typical system of a 
transmitter, a terminating receiver and a party-line receiver. 
The transmission line Is terminated in its characteristics 
impedance by an HS-246RH, HS-249RH, or by a pair of 50V 
resistors connecting each line to the ground return shield. 

Transmission Lines 

The maximum frequency (or minimum pulse width) which 
can be carried by a certain length of a given transmission 
line is dependent on the loss characteristics of the particular 
line. At low frequencies, there will be virtually no loss In 
pulse amplitude, but there will be a degradation of rise and 
fall-time which Is roughly proportional to the square of the 
line length. This is shown in Figure 2. If the pulse width is 
less than the rise-time at the receiver end, the pulse 
amplitude will be diminished, approaching the point where it 
cannot be detected by the receiver. 



WIDE PULSE MINIMUM PULSE WIDTH 

TRLH2 = TTLH1 KL^ Where: L is Line Length K is 

TTHL2 = TTHL1 KL^ determined by line loss 

characteristics 

FIGURE 2. TRANSMISSION LINE WAVE-SHAPING 
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DESIGN INFORMATION (Continued) 

The Information contained in this section has been developed through characterization by Harris Semiconductor and is for use as 
application and design information only. No guarantee is implied. 


The transmission line used with the Harris HS-245RH series 
transmitter and receivers can be any ordinary shielded, 
twisted pair line with a characteristic impedance of 100il 
Twisted pair lines consisting of number 20 or 22 gauge wire 
will generally have this characteristic impedance. Special 
high quality transmission lines are not necessary and stan¬ 
dard audio, shielded-twisted pair, cable is generally suitable. 

Since the necessary characteristics for various twisted pair 
lines are not readily available, it may be necessary to take 
some measurements on a length of the proposed line. To do 
this, connect an HS-245RH transmitter to one end of the line 
(100 feet or more) and an HS-246RH or an HS-249RH 
receiver to the other end. The rise and fall-times can be 
measured on the line at both ends and the constant “K", for 
that line can be computed as shown in Figure 2 so that the 
minimum pulse width can be determined for any length of 
line. 

Data rates of 2MHz have been obtained using 1,000 feet of 
standard shielded, twisted pair, audio cable. Data rates of 
15MHz are possible on shorter lengths of transmission line 
(50 feet). 

Electromagnetic Interference 

Very little electromagnetic interference is generated by the 
Harris current mode system because the total current 
through the twisted pair is constant, while the current 
through the shield is also constant and in the opposite 
direction. This can be verified by observing, with a current 
probe, the total current through the twisted pair, through the 
shield and through the complete shielded, twisted pair cable. 
In each case a constant current will be observed with only 
small variations. Small pulses may be observed if the 
complementary inputs to the transmitter do not switch at the 
same time. The current will decrease during the time both 
inputs are high, and will increase during the time both inputs 
are low. These switching pulses may be observed when 
using the circuit shown in Figure 1. The amplitude and shape 
of these pulses will depend of the propagation delay of G1, 
and transition times G2 and G3. These pulses are generally 
of no concern because of their small amplitude and width, 
but they may be reduced by Increasing the similarity of the 
waveforms and timing synchronization of the complementary 
signals applied to the transmitter. 


In addition to generating very little noise, the system is also 
highly immune to outside noise since it is difficult to 
capacitively couple a differential signal into the low 
impedance twisted pair cable and it is even more difficult in 
induce a differential current into the line due to the very high 
Impedance of the constant current transmitter. Therefore, 
differential mode interference is generally not a problem with 
the Harris current mode system. Large common mode 
voltages can also be tolerated because the output current of 
the transmitter is constant as long as the receiver termina¬ 
tion ground is less than 2V positive with respect to the 
grounded input of the transmitter, and is less than 25V 
negative with respect to the transmitter VCC. The current 
mode system is totally unaffected by ground differential 
noise of +2V at frequencies as high as 1MHz. 

Propagation Delay 

The worst case propagation delay of a transmitter and 
receiver, connected as shown In Figure 1, can be 
determined by adding the maximum delay shown on the 
data sheet for the transmitter and. receiver. These overall 
switching characteristics are shown In Table B. For the entire 
system, however, the propagation delay of the transmission 
line must also be considered. This delay, of course, depends 
on the length of the line and the characteristics of the line, 
but in general, delays of between 1.5ns and 3.0ns per foot 
can be expected. 

TABLE B. OVERALL TRANSMITTER/RECEIVER SWITCHING 
CHARACTERISTICS 


CHARACTERISTICS 

-55®Cto+125®C 
HS-245RH, HS-246RH 
HS-248RH, HS-249RH 

UNITS 

MIN 

TYP 

MAX 

Progagation Delay 

TPLH 

- 

18 

40 

ns 

Propagation Delay 

TPHL 

- 

18 

40 

ns 

Duty Cycle Distortion 
TPLH-TPHL 

- 

2 

15 

ns 


NOTE: VCC = +5V, VEE = -5V 
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SEMICONDUCTOR 


HS-15530RH 


December 1992 


Radiation Hardened 
CMOS Manchester Encoder-Decoder 


Features 

• Functional Total Dose 1 X10^ RAD(Si) 

• Latch-Up Free to 5 x 10^^ RAD(Si)/s 

• Support jof MIL-STD-1553 

• Low Operating Power 50nnW at 5V 

• 1.0 Megabit/s Data Rate 

• Sync Identification and Lock-In 

• Clock Recovery 

• Manchester II Encode, Decode 

• Separate Encode and Decode 

• Military Temperature Range -55^C to +125^C 

Description 

The Harris HS-15530 is a high performance, radiation resistant, 
CMOS device intended to service the requirements of MIL- 
STD-1553 and similar Manchester II encoded, time division 
muitipiexed serial data protocols. This LSI chip is divided into 
two sections, an Encoder and a Decoder. These sections 
operate completely Independent of each other, except for the 
Master Reset functions. 

This circuit meets many of the requirements of MIL-STD-1553. 
The Encoder produces the sync pulse and the parity bit as well 
as the encoding of the data bits. The Decoder recognizes the 
sync pulse and identifies It as well as decoding the data bits 
and checking parity. 

This integrated circuit is fully guaranteed to support the 1 MHz 
data rate of MIL-STD-1553 over temperature while residing in a 
radiation environment. It interfaces with CMOS, TTL or N 
channel support circuitry, and uses a standard 5V supply. 


Pinout 


24 PIN DIP 

CASE OUTLINE D-3. CONFIGURATION 1 
TOP VIEW 


VALID WORD LL 
ENCODER SHIFT CLk[T 
TAKE DATA [T 
SERIAL DATA OUT [Z 
DECODER CLK [7 
BIPOLAR ZERO IN [7 
BIPOLAR ONE IN \T 
UNIPOLAR DATA IN [7 
DECODER SHIFT CLK [7 
COMMAND/D^ SYNC ^ 
DECODER RESET [iT 
GND Hi 


24j VDD 

^ ENCODER CLK 
^ SEND CLK IN 
ill SEND DATA 

10] SYNC SELECT 

ig] ENCODER ENABLE 

11] SERIAL DATA IN 
Tt] BIPOLAR ONE OUT 
iH OUTPUT INHIBIT 
iH BIPOLAR ZERO OUT 
ni -i- 6 OUT 

^ MASTER RESET 



I ■ ■ |17 BIPOLAR 

CHARACTER “Z ONE OU T 

FORMER _ 

, I BIPOLAR 

ZEROOUT 


ENCODER 
, CLOCK 


BIT 

COUNTER 


2li 2 ISA 10 20A 
SEND SERIAL SYNC 
DATA I DATA IN I SELECT 

ENCODER ENCODER 
SHIFT ENABLE 
CLOCK 


DECODER ; 
CLOCK 


MASTER ^ 
RESET 


SYNCHRO¬ 

NIZER 


DECODER < 
RESET ‘ 


_ PARITY 
CLOCK CHECK 







1 BIT M 

1 COUNTER 1 



9 DECODER 
> SHIFT 
CLOCK 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 - . ^ 


File Number 3203 










HS-15530RH 


Pin Description 


NAME 

PIN 

NO. 

TYPE 

SECTION 

DESCRIPTION 

VALID WORD 

■ 

H 

Decoder 

Output high indicates receipt of a valid word, (valid parity and no 
Manchester errors). 

ENCODER SHIFT CLOCK 

2 

O 

Encoder 

Output for shifting data into the Encoder. The Encoder samples SDI on 
the low-to-high transition of Encoder Shift Clock 

TAKE DATA 

3 

0 

Decoder 

Output is high during receipt of data after identification of a sync pulse and 
two valid Manchester data bits 

SERIAL DATA OUT 

4 

0 

Decoder 

Delivers received data in correct NRZ format 

DECODER CLOCK 

5 

■ 

Decoder 

Input drives the transition finder, and the synchronizer which in turn 
supplies the clock to balance of the decoder, input a frequency equal to 
12X the data rate 

BIPOLAR ZERO IN 

6 

■ 

Decoder 

A high input should be applied when the bus is in its negative state. This 
pin must be held high when the Unipolar input is used. 

BIPOLAR ONE IN 

■ 

■ 

Decoder 

A high input should be applied when the bus is in its positive state. The 
pin must be held low when the Unipolar input is used. 

UNIPOLAR DATA IN 

8 

■ 

Decoder 

With pin 6 high and pin low, this pin enters unipolar data into the transition 
finder circuit. If not used this input must be held low. 

DECODER SHIFT CLOCK 

9 

0 

Decoder 

Output which delvers a frequency (DECODER CLOCK + 12), synchro¬ 
nized by the recovered serial data stream. 

COMMAND SYNC 

10 

0 

Decoder 

Output of a high from this pin occurs during output of decoded data which 
was preceded by a Command (or Status) synchronizing character. A low 
output indicates a Data synchronizing character. 

DECODER RESET 

11 

■ 

Decoder 

A high Input to this pin during a rising edge of DECODER SHIFT CLOCK 
resets the decoder bit counting logic to a condition ready for a new word. 

GROUND 

12 

1 

Both 

Ground Supply pin. 

MASTER RESET 

13 

■ 

Both 

A high on this pin clears 2:1 counters in both Encoder and Decoder, and 
reset the +6 circuit. 

+6 OUT 

14 

o 

Encoder 

Output from 6:1 divider which is driven by the ENCODER CLOCK 

BIPOLAR ZERO OUT 

15 

0 

Encoder 

An active low output designed to drive the zero or negative sense of a 
bipolar line driver. 

OUTPUT INHIBIT 

16 

1 

Encoder 

A low on this pin forces pin 15 and 17 high, the Inactive states. 

BIPOLAR ONE OUT 

17 

0 

Encoder 

An active low output designed to drive the one or positive sense of a 
bipolar line driver. 

SERIAL DATA IN 

18 

■ 

Encoder 

Accepts a serial data stream at a data rate equal to ENCODER SHIFT 
CLOCK 

ENCODER ENABLE 

19 

■ 

Encoder 

A high on this pin initiates the encode cycle. (Subject to the preceeding 
cycle being complete). 

SYNC SELECT 

20 

■ 

Encoder 

Actuates a Command sync for an input high and Data sync for an input 
low. 

SEND DATA 

21 

o 

Encoder 

An active high output which enables the external source of serial data. 

SEND CLOCK IN 

22 

■ 

Encoder 

Clock input at a frequency equal to the data rate X2, usually driven by +6 
output 

ENCODER CLOCK 

23 

■ 

Encoder 

Input to the 6:1 divider, a frequency equal to the data rate XI2 Is usually 
input here. 

VDD 

24 

■ 

Both 

VDD is the +5V power supply pin. A 0.1 pF decoupling capacitor from 
VDD (pin 24) to GROUND (pin 12) is recommended. 


NOTE: I = Input and O = Output 
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SERIAL 

COMMUNICATIONS 


















































































































Specifications HS-15530RH 


Absolute Maximum Ratings 


Reliabiiity Information 


Supply Voltage. 

I/O Voltage (applied for ail grades)..... 

Storage Temperature Range. 

Junction Temperature..... 

Lead Temperature (Soldering 10s). 

Typical Derating Factor.... 

ESD Classification.. 

......+7.0V 

...VSS-0.3VtoVDD+0.3V 
........ -65®C to 4-150°C 

. +175°C 

. 4-300°C 

.... lOmA/MHzInIDDOP 

Thermal Resistance Oja 

CERDIP Package .. 48.9'^C/W 

Maximum Package Power Dissipation at 4-125°C 

Ceramic DIP Package. 

®jc 

9.9°C/W 

..0.715W 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not irryoHed. 


Operating Conditions 


Operating Voltage Range.... 44.75V to 4-5.25V: Input High Voltage. 0.7VDD to VDD 

Operating Temperature Range.-55°C to 4-125°C Clock Input Low Voltage (VILC).OV to 0.5V 

Input Low Voltage. OV to 4-0.2VDD Clock Input High Voltage (VIHC).VDD-0.5V to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Output High Voltage 

VOH 

VDD = 4.75V; lO = -3mA, 

VIN = 0V or 4.75V 

1,2,3 

-55°C, 4-25°C, 
4-125°C 

H 

- 

V 

Output Low Voltage 

VOL 

VDD = 4.75V, 10 = 4-1.8mA, 

VIN = 0V or 4.75V 

1.2,3 

-55®C, 4-25®C, 
4-125°C 

■ 

0.4 

H 

Input Leakage Current 

IILorilH 

VDD = 5.25V, VIN = OV or 

5.25V 

1.2,3 

-55°C, 4-25°C, 
4-125°C 

-1.0 

1.0 

pA 

Standby Power Supply 
Current 

IDDSB 

VDD = 5.25V, VIN = 5V, 

10 = 0mA 

1.2,3 

-55°C. 4-25®C, 
4-125®C 

■ 

2 

mA 

Functional Tests 

FT 

VDD = 4.75 and 5.25V, 

VIN = GND or VDD, f= 1MHz 

7, 8A, 8B 

-55®C. 4-25®C, 
4-125®C 

- 

- 

■ 

Noise Immunity 

Functional Test 

FN 

VDD = 5.25V, VIN = 1.95V or 
3.68V and VDD = 4.75V, 

VIN = 0.95V or 3.32V 

7, 8A, 8B 

-55®C, 4-25®C, 
4-125®C 

■ 

■ 

■ 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 

AC’s tested at worst case VDD, AC’s guaranteed over full operating specifications. 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

ENCODER TIMING 

Encoder Clock Frequency 

FEC 

VDD = 4.75 and 5.25, 

CL = 50pF 

7,8,9 

-55°C, 4-25®C, 
4-125®C 

- 

15 

MHz 

Send Clock Frequency 

FESC 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55®C, 4-25®C, 
4-125°C 

- 

2.5 

MHz 

Data Rate 

FED 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55®C, 4-25°C, 
4-125°C 

■ 

1.25 

MHz 

Shift Clock Delay 

TE1 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55°C, 4-25°C, 
4-125°C 

- 

125 

ns 

Sync Pulse Width 

TE7 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55®C, 4-25®C, 
4-125®C 

150 

- 

ns 

Bipolar Output Delay 

TE9 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55®C, 4-25°C, 
4-125°C 

- 

125 

ns 


















































































































Specifications HS-15530RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


AC’s tested at worst case VDD, AC’s guaranteed over full operating specifications. 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

DECODER TIMING 

Decoder Clock Frequency 

FDC 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55®C, +25^0, 
+125°C 

- 

15 

MHz 

Data Rate 

FDD 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55°C, +25®C, 
+125°C 

- 

1.25 

MHz 

Decoder Reset Setup Time 

TDRS 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55°C, +25°C, 
+125°C 

75 

- 

ns 

Sync Delay “ON" 

TD6 

VDD = 4.75 and 5.25. 

CL = 50pF 

7, 8,9 

-55°C, +25®C, 
+125®C 

- 

110 

ns 

Take Data Delay “ON" 

TD7 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55®C, +25®C, 
+125°C 

- 

110 

ns 

Sync Delay “OFF 

TD9 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55°C, +25®C, 
+125®C 

- 

110 

ns 

Take Data Delay “OFF 

TD10 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55°C, +25®C, 
+125°C 

- 

110 

ns 

Valid Word Delay 

TD11 

VDD = 4.75 and 5.25, 

CL = 50pF 

7, 8,9 

-55°C, +25°C, 
+125°C 

- 

110 

ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 






1 LIMITS 1 


PARAMETER 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input Capacitance 

CIN 

VDD = Open, f = 1 MHz (Note 1) 

Ta = +25®C 

- 

5 

PF 

Output Capacitance 

COUT 

VDD = Open, f= 1MHz (Notel) 

Ta = +25°C 

- 

8 

PF 

Operating Supply Current 

IDDOP 

VDD = 5.25V, VIN = VDD or 
GND,f=1MHz, 10 = 0mA 

-55®C < Ta < +125®C 

- 

10 

mA 


ENCODER TIMING REQUIREMENTS 


Encoder Clock Rise Time 

TECR 

VDD = 4.5V and 5.25V 

-55°C<Ta<+125®C 

- 

8 

ns 

Encoder Clock Fall Time 

TECF 

VDD = 4.5V and 5.25V 

-55°C < Ta < +125°C 

- 

8 

ns 

Master Reset Pulse Width 

TMR 

VDD = 4.5V and 5.25V 

-55°C < Ta < +125°C 

150 

- 

ns 

Serial Data Setup 

TE2 

VDD = 4.5y and 5.25V 

-55°C < Ta < +125°C 

75 

- 

ns 

Serial Data Hold 

TE3 

VDD = 4.5V and 5.25V 

-55°C<Ta<+125®C 

75 

- 

ns 

Enable Setup 

TE4 

VDD = 4.5V and 5.25V 

-55®C<Ta<+125°C 

90 

- 

ns 

Enable Pulse Width 

TE5 

VDD = 4.5V and 5.25V 

-55°C < Ta < +125®C 

100 

- 

ns 

Sync Setup 

TE6 

VDD = 4.5V and 5.25V 

-55°C < Ta < +125°C 

55 

- 

ns 

Send Data Delay 

TE8 

VDD = 4.5V and 5.25V 

-55°C<Ta<+125°C 

0 

50 

ns 


DECODER TIMING REQUIREMENTS 


Decoder Clock Rise Time 

TDCR 

VDD = 4.5V and 5.25V 

-55°C<Ta<+125®C 

- 

8 

ns 

Decoder Clock Fall Time 

TDCF 

VDD = 4.5V and 5.25V 

-55®C<Ta<+125®C 

- 

8 

ns 

Decoder Reset Pulse Width 

TDR 

VDD = 4.5V and 5.25V 

-55°C<Ta<+125®C 

150 

- 

ns 



















































































































































































Specifications HS-15530RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 

Master Reset Pulse Width 

TDMR 

VDD = 4.5V and 5.25V 

-55®C<Ta<+125°C 

150 

Bipolar Data Pulse Width 
(Note 2) 

TD1 

VDD = 4.5V and 5.25V 

-55°C<Ta<+125®C 

TDC+10 

Sync Transition Span 
(Notes 2,3) 

TD2 

VDD = 4.5V and 5.25V 

-55®C<Ta<+125®C 

18TDC 

One Zero Overlap (Note 2) 

TD3 

VDD = 4.5V and 5.25V 

-55®C<Ta<+125°C 

- 

Short Data Transition Span 
(Notes 2,3) 

TD4 

VDD = 4.5V and 5.25V 

-55®C<Ta<+125°C 

6TDC 

Long Data Transition Span 
(Note 2, 3) 

TD5 

VDD = 4.5V and 5.25V 

-55®C<Ta<+125®C 

12TDC 

Serial Data Out Delay 

TD8 

VDD = 4.5V and 5.25V 

-55®C<Ta<+125®C 

- 



UNITS 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


NOTES: 

1. All measurements referenced to device ground. 

2. TDC = Decoder Clock Period = 1/FDC 

3. These parameters are given for information only and are typical values. 

4. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are char¬ 
acterized upon initial design release and upon design changes which would affect these characteristics. 


TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

IDDSB at VDD s 5.0V will be measured and recorded for each device within one hour (±15 minutes) after irradation. The lot will be accepted 
only If the average of these IDDSB measurements is less than or equal to 5mA. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25^C) GROUP B, SUBGROUP 5 
Table 5 Intentionally left blank. 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7 

Final Test 

100%/5004 

2,3,8A,8B, 10,11 

Group A 

Samples/5004 

1,2,3, 7, 8A, 8B, 9, 10,11 

Group C 

Samples/5004 

1,2,3,7,8A,8B,9, 10,11 

Group D Others 

Samples/5004 

1,7 

Group E Subgroup 2 

Samples/5004 

1,7,9 
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HS-15530RH 


Encoder Operation 

The Encoder requires a single clock with a frequency of 
twice the desired data rate applied at the SEND CLOCK 
input. An auxiliary divide by six counter is provided on chip 
which can be utilized to produce the SEND CLOCK by 
dividing the DECODER CLOCK. 

The Encoder’s cycle begins when ENCODER ENABLE is 
high during a falling edge of ENCODER SHIFT CLOCK (1). 
This cycle lasts for one word length or twenty ENCODER 
SHIFT CLOCK periods. At the next low-to-high transition of 
the ENCODER SHIFT CLOCK, a high SYNC SELECT input 
actuates a command sync or a low will produce a data sync 
for the word (2). When the Encoder is ready to accept data, 
the SEND DATA output will go high and remain high for 
sixteen ENCODER SHIFT CLOCK periods (3). During these 
sixteen periods the data should be clocked into the SERIAL 
DATA input with every high-to-low transition of the 


ENCODER SHIFT CLOCK so it can be sampled on the low- 
to-high transition (3) - (4). After the syn c and Manchest er 11 
coded dat a are tra nsmitted through the BIPOLAR ONE and 
BIPOLAR ZERO outputs, the ENCODER adds on an 
addtional bit which Is the parity for that word (5). If 
ENCODER ENABLE is held high continuously, consecutive 
words will be encoded without an interframe gap. 
ENCODER ENABLE must go low by time (5) as shown to 
prevent a consecut i ve word from being encoded. At any time 
a low on OUTPUT INHIBIT input will force both bipolar out¬ 
puts to a high state but will not affect the ENCODER in any 
other way. 

To abort the Encoder transmission a positive pulse must be 
applied at MASTER RESET. Anytime after or during this 
pulse, a low-to-high transition on SEND CLOCK clears the 
internal counters and Initializes the Encoder for a new word. 


TIMING I I I 0 I 1 I 2 I 3 I 4 I 5 I 6 I 7 I I 15 I 16 I 17 I 18 I 19 I I | 
SEND CLOCK JUUIJIJUIJIJUUTJUI^^ 
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Decoder Operation 

The Decoder requires a single clock with a frequency of 12 
times the desired data rate applied at the DECODER 
CLOCK input. The Manchester II coded data can be 
presented to the Decoder in one of two ways. The BIPOLAR 
ONE and BIPOLAR ZERO inputs will accept data from a 
comparator sensed transformer coupled bus as specified in 
Military Spec 1553. The UNIPOLAR DATA input can only 
accept non-inverted Manchester II coded data. (e.g. from 
BIPOLAR ONE OUT of an Encoder through an inverter to 
Unipolar Data Input). 

The Decoder is free running and countinuously monitors its 
data input lines for a valid sync character and two valid sync 
is recogniz ed (1 ), the type of sync is Indicated on 
COMMAND/DATA SYNC output. If the sync character was a 
command sync, this output will go high (2) and remain high 
for sixteen DECODER SHIFT CLOCK periods (3), otherwise 
it will remain low. The TAKE DATA output will go high and 
remain high (2) - (3). While the Decoder is transmitting the 
decoded data through SERIAL DATA OUT. The decoded 
data available at SERIAL DATA OUT is in NRZ format. The 


DECODER SHIFT CLOCK is provided so that the decoded 
bits can be shifted Into an external register on every low-to- 
high transition of this clock (2) - (3). Note that DECODER 
SHIFT CLOCK may adjust its phase up until the time that 
TAKE DATA goes high. 

After ail sixteen decoded bits have been transmitted (3) the 
data is checked for odd parity. A high on VALID WORD 
output (4) Indicates a successful reception of a word without 
any Manchester or parity errors. At this time the Decoder is 
looking for a new sync character to start another output 
sequence VALID WORD will go low approximately 20 
DECODER SHIFT CLOCK periods after It goes high if not 
reset low sooner by a valid sync and two valid Manchester 
bits as shown (1). 

At any time in the above sequence a high Input on 
DECODER RESET during a low-to-high transition of 
DECODER SHIFT CLOCK will abort transmission and 
initialize the Decoder to start looking for a new sync 
character. 


012 3 4 S 6 7 


16 17 18 19 


DECODER 
SHIFT CLOCK 


BIPOLAR ONE IN 


|i^^HALF |2*^° half! 15 [ 14 J 13 [ 12 J 11 J 10 [ ^ J_1 


BIPOLAR ZERO IN 


SYNC I SYNC I 15 I 14 I 13 I 12 I 11 I 10 I ^ J 2 | 1 | 0 j P 


COMMAND/DATA 

SYNC 


SERIAL DATA OUT 


15 14 13 12 L . 4 3 2 1 0 


VALID WORD .(FROM PREVIOUS REpEPTIONJ, 
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HS-15530RH 


AC Testing Input, Output Waveform- 


NOTE: AC Testing: All Input signals must switch between VIL and VIH. Input rise and fall times are driven at 1 nsA/. 


Encoder Timing 


SEND CLOCK 


ENCODER SHIFT CLOCK 


SERIAL DETAIN 


—HTE2h^ 
TE3 


SEND CLOCK 


ENCODER SHIFT CLOCK 


ENCODER ENABLE 


SYNC SELECT 


ENCODER SHIFT CLOCK 
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Applications 


HOW TO MAKE OUR MTU LOOK LIKE A MANCHESTER ENCODED UART 



A B CK H 

A B CK 

OH SHA.D CK SI 

OH SH/LD CK 

74LS164 

74LS164 

74165 

74165 


PARALLEL OUT 


PARALLEL IN 


TYPICAL TIMING DIAGRAM FOR A MANCHESTER ENCODED UART 


ENCODER TIMING 

ENCODER ENABLE r~ l 

SYNC SELECT ^ 

PARALLEL IN ^ 


BIPOLAR ONE OUT 


BIPOLAR ZERO OUT 

SYNC 

DECODER TIMING 
BIPOLAR ONE IN 

BIPOLAR ZERO IN T | 

COMMAND SYNC _ 

PARALLEL OUT VALID 

VALID WORD 




FROM PREVIOUS RECEPTION - HOW TO MAKE OUT MTU LOOK UKE A MANCHESTER ENCODED UART 
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MIL-STD-1553 


The 1553 standard defines a time division multiplexed data 
bus for application within aircraft. The bus is defined to be 
bipolar, and encoded in a Manchester II format, so no DC 
component appears on the bus. This allows transformer 
coupling and excellent isolation among systems and their 
environment. 

The HS-15530RH supports the full bipolar configuration, 
assuming a bus driver configuration similar to that in Figure 
1. Bipolar inputs from the bus, like Figure 2, are also 
accommodated. 

The signaling format in MIL-STD-1553 is specified on the 
assumption that the network of 32 or fewer terminals are 
. controlled by a central control unit by means of Command 
Words. Terminals respond with Status Words. Each word is 


preceded by a synchronizing pulse, and followed by parity 
bit, occupying a total of 20ms. The word formats are shown 
in Figure 4. The special abbreviations are as follows: 

P Parity, which is defined to be odd, taken 
across alii 7 bits. 

R/T Receive on logical zero, transmit on ONE. 

ME Message Error if logical 1. 

TF Terminal Flag, if set, calls for controller to 
request selMest data. 

The paragraphs above are intended only to suggest the 
content of MIL-STD-1553, and do not completely describe 
its bus requirements, timing or protocols. 




FIGURE 1. SIMPLIFIED MIL-STD-1553 DRIVER 


FIGURE 2. SIMPLIFIED MIL-STD-1553 RECEIVER 


COMMAND SYNC 


|0|1|2|3|4|5|6|7|8|9110|11|12|13|14|15|16|17|18|19| 
COMMAND WORD (FROM CONTROLLER TO TERMINAL) 

1 —r s 111 s I s in 


1 TERMINAL 

ISUBADDRESSl 

DATA WORD I 

1 ADDRESS 

1 /MODE I 

COUNT 1 


BIT BIT BIT 
PERIOD PERIOD PERIOD 


DATA WORD (SENT EITHER DIRECTION) 
.- 1=1 - — 


LOGICAL ONE DATA —\ - 


STATUS WORD (FROM TERMINAL TO CONTROLLER) 


LOGICAL ZERO DATA- V — 


TERMINAL CODE FOR 

ADDRESS I I FAILURE MODES 
MF 


FIGURE 3. MIL-STD-1553 CHARACTER FORMATS 


FIGURE 4. MIL-STD-1553 WORD FORMATS 


NOTE: This page is a summary of MIL-STD-1553 and is not intended to describe the operation of the HS-15530RH. 


9-26 








9-27 


SERIAL 

COMMUNICATIONS 














HS-15530RH 


Harris - ‘-8’ Flow 

+25°C Electrical Tests+125°C,-55°C 
Group A Inspection Method 5CX)5. 5% PDA (Note 3) 
Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Note 1,2) 

Group D Inspection Method 5005 (Note 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 

NOTES: 

1. These steps are optional, and must bo negotiated as part of order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA is still applicable 

4. ‘-8’ Data Pack Contains: 

Assembly Attributes (post seal) 

Test Attributes (Including Group A) 

Radiation Testing Certificate of Conformance 
Certificate of Conformance (as found on shipper). 


Internal Visual Inspection 
Gamma Radiation Assurance Tests Method 1019 
Customer Pre-Cap Visual Inspection (Note 1) 
Temperature Cycling Method 1010 Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In 160 Hours, +125°C Method 1015 
Condition D 
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Metallization Topology 

DIE DIMENSIONS: 

3934 X 4953|im x 485|j,m ±25|im 

METALLIZATION: 

Type: Silicon-Aluminum 
Thickness: 11kA± 1kA 

GLASSIVATION: 

Type: SiOj 

Thickness: 8kA ± 1 kA 

Metallization Mask Layout 


DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 

WORST CASE CURRENT DENSITY: 

1.8 X lO^A/cm^ 


HS-15530RH 


IMf®! 


SERIAL DATA OUT (4) 


umm 


DECODER CLK (5) |^| 


BIPOLAR ZERO IN (6) ^ 
BIPOLAR ONE IN (7) ^ ‘ 

iii r 

UNIPOLAR DATA IN (8) ^ 

iii r 

DECODER SHIFT CLK (9) Q 


JJr 


(21) SEND DATA 


Ea (20) SYNC SELECT 

ill (19) ENCODER ENABLE 
pi 

|£| (18) SERIAL DATA IN 
ra (17) BIPOLAR ONE OUT 


OUTPUT INHIBIT 


WWW 


« UJH 

> Jtuj 

Wot 

< UJ 

Sqc 
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SEMICONDUCTOR 


HS-26C31MS 


December 1992 


Radiation Hardened 
Quad Differential Line Driver 


Features 

• 1.2 Micron Radiation Hardened CMOS 

- Totai Dose Up to 300K RAD(Si) 

- Dose Rate Upset > 1x10® RAD/3ec(20nS Puise) 

• Latchup Free 

• EiA RS-422 Compatibie Outputs (Except for lOS) 

• TTL Compatibie Inputs 

• High Impedance Outputs when Disabled or Powered 
Down 

• Low Power Dissipation 2.75mW Standby (Max) 

• Single 5V Supply 

• Low Output Impedance 10^2 or Less 

• Full -55°C to +125°C Military Temperature Range 

Description 

The Harris HS-26C31MS is a quad differential line driver 
designed for digital data transmission over balanced lines 
and meets the requirements of EIA standard RS-422. 
Radiation hardened CMOS processing assures low power 
consumption, high speed, and reliable operation in the most 
severe radiation environments. 

The HS-26C31MS accepts CMOS and converts them to 
RS-422 compatible outputs. This circuit uses special 
outputs that enable the drivers to power down without 
loading down the bus. Enable and disable pins allow 
several devices to be connected to the same data source 
and addressed Independently. 


Pinouts 


Logic Diagram 


ENABLE ENABLE DIN 


HS1-26C31MSR 16 PIN CERAMIC DUAL-IN-LINE 
CASE OUTLINE D2, CONFIGURATION 3 
TOP VIEW 


AIN Ll 
AOUT [7 

aout[I 

ENABLE[T 

bout[? 
bout[? 
BIN [7 
GND IT 


VDD 

iHdin 

i4]DOUT 
lil DOUT 
7] ENABLE 
iJcouT 
i^COUT 
TIcin 


HS9-26C31MSR 16 PIN FLATPACK 
CASE OUTLINE F5A, CONFIGURATION 2 
TOP VIEW 



1 • 

2 

16 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 



TRUTH TABLE 
INPUTS 


DEVICE INPUTS 

POWER -- 

ON/OFF ENABLE ENABLE 


OUT I OUT 





CAUTION: These devices are sensitive to electrostatic discharge. Users should follow prqser I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 - 


File Number 3401 














































Specifications HS-26C31MS 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.-0.5V to +7.0V Thermal Resistance 


Input, Output or I/O Voltage.-0.5 to VDD+0.5V 

DC Diode Input Current (Any Input).±20mA 


DC Drain Current (Any One Input). 


Die Package. 75°C/W 16°C/W 

Flatpack Package . 64°C/W 12°C/W 


. 350mA Maximum Package Power Dissipation at +125°C 


DC VDD or Ground Current..400mA ForT = -55°Cto+100°C.1W 

Storage Temperature Range.-65®C to +150°C For T = +100°C to +125®C.Derate Linearly at 13mW/®C 

Lead Temperature (Soldering 10s).+300°C 

ESD Classification..Class 1 

CAUTION: Stresses above those listed In ‘Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specificatbn is not implied. 


.Derate Linearly at 13mW/®C 


Operating Conditions 

Operating Voltage Range.+4.5V to +5.5V Input Low Voltage (VIL).OV to 0.3VDD Max 

Operating Temperature Range.-55°C to +125°C Input High Voltage (VIH)...VDD to 0.7VDD Min 

Input Rise and Fall Time..500ns Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

High Level Output 
Voltage 

VOH 

Low Level Output 
Voltage 

VOL 

Differential Output 
Voltage 

VT 

Difference in 

Differential Output 

IVTI - IVTI 

Common Mode 

Output Voltage 

VOS 

Difference in 

Common Mode Output 

IVOS - VOSI 

High Level Input 

Voltage 

VIH 

Low Level Input 

Voltage 

VIL 

Standby Supply 

Current 

IDDSB 

Tristate Output 

Leakage Current 

102 

Input Leakage 

IIN 

Output Leakage 

Current Power OFF 

lOFF 


(NOTE 1) 
CONDITIONS 


VDD = 4.5V, and 5.5V 
10 =-20mA (Notes 2,6) 


VDD = VIH = 4.5V, 

10 = 20mA , VIL = OV 
(Note 2) 


VDD = VIH = 4.5V, 
RL =1000, VIL = 0V 
(Note 3) 


RL = 100Q,VIL = 0V 
(Note 3) 


VDD = VIH = 4.5V, 
RL=1000, VIL = 0V 
(Note 3) 


VDD = VIH = 4.5V, 
RL =1000, VIL = 0V 
(Note 3) 


VDD = 4.5V, 5.5V 
(Note 5) 


VDD = 4.5V, 5.5V 
(Note 5) 


VDD = 5.5V, Output = 0, 
VIN = VDD orGND 


VDD = 5.5V, Force Voltage 
= 0V or VCC 


VDD = 5.5V, VIN = VDD or 
GND 


VDD = OV, VOUT = 6V, OV 


GROUPA 

SUBGROUPS TEMPERATURE 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 







-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 


-55°C,+25°C, 

+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 



9-31 


SERiAL 

COMMUNiCATiONS 




















































































































Specifications HS~26C31MS 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTE 1) 
CONDITIONS 

GROUPA 
SUBGROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input Clamp Voltage 

VIC 

At -1.0mA 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

-1.5 

V 



At +1.0mA 

1,2,3 

-55°C, +25°C, 
+125°C 

■ 

+1.5 

■ 


NOTES: 


1. All voltages referenced to device ground. 

2. Force/Measure functions may be interchanged. 

3. These test conditions are detailed in El A specification RS-422. 

4. Only one input pin set up to VIN per test. All other pins set to VCC or GND. 

5. This parameter tested as inputs levels in VOL/VOH, lOZ, functional test. 

6. VIL = 0.3VDD, VIH = 0.7VDD. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1, 2) 
CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Propagation Delay 

TPLH, TPHL 

VDD = 4.5V 

9,10,11 

-55®C, +25°C, 
+125°C 

2 

18 

ns 

Propagation Delay 

TPZH 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

5 

28 

ns 

Propagation Delay 

TPZL 

VDD = 4.5V 

9,10,11 

-55®C, +25®C, 
+125°C 

5 

28 

ns 

Propagation Delay 

TPHZ 

VDD = 4.5V 

9,10,11 

-55*^0, +25°C, 
+125°C 

2 

18 

ns 

Propagation Delay 

TPLZ 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

2 

18 

ns 

Rise and Fall Times 

TTHL, TTLH 

VDD = 4.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

■ 

10 

ns 

Output Skew 

TSKEW 

VDD = 4.5V, 
RL=100Q, 

CL = 40pF 

9,10,11 

-55°C, +25°C, 
+125°C 

■ 

3 

ns 


NOTES: 


1. All voltages referenced to device ground. 

2. See Table EIA RS-422 


TABLES. ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTE 1) 
CONDITIONS 



LIMITS 


PARAMETER 

SYMBOL 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input Capacitance 

CIN 

VDD = Open, f= 1MHz 

1 

-55°C, +25°C, 
+125°C 

- 

12 

PF 

Output Capacitance 

COUT 

VDD = Open, f= 1MHz 

1 

-55°C, +25°C, 
+125°C 

- 

12 

PF 
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Specifications HS-26C31MS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTE 1) 



LIMITS 

■■II 

PARAMETER 

SYMBOL 

CONDITIONS 

NOTES 

TEMPERATURE 

MIN 

MAX 

UNITS 

Operating Short Circuit 

lOS 

VDD = 5.5V, VIN = VDD or 
GND, VOUT = OV 

2 

-55°C, +25°C, 
+125°C 

-30 

-150 

mA 

On-State Resistance 

RON 

VDD = 4.5V, VOUT=1.5V. 

VIN = VDDor GND 

1 

-55°C, +25°C, 
+125°C 

- 

10 



1. Parameters listed in table 3 are controlled via design or process parameters and are not directly tested. These parameters are character¬ 
ized upon initial design and after major design or process changes that affect these parameters. 

2. Only one output at a time may be shorted. 

3. Power Up/Down Feature: Outputs will remain In the Hi-Z state with VDD < 2.5V and become active at VDD ^ 4.0V. The active output 
state will be determined by the input conditions. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 

The post irradiation electrical performance characteristics are the same as the parameters listed in tables 1,2. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) AND GROUP B, SUBGROUP 5 DELTA PARAMETERS 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Standby Supply Current 

IDDSB 

±100pA 

Tri-State Output Leakage Current 

lOZ 

±1.0pA 

Low Level Output Voltage 

VOL 

±60mV 

High Level Output Voltage 

VOH 

±150mV 

Input Leakage Current 

ML, IIH 

±150nA 




CONFORMANCE GROUPS 


Initial Test (Pre Burn-In) 


Interim Test I (Post Burn-In) 


Interim Test II (Post Burn-In) 


PDA 


Interim Test III (Post-Burn-In) 


PDA 


Final Test 


Group A 


Group B 



METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Samples/5005 


Samples/5005 


Samples/5005 


Samples/5005 


-Q SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7, 9, A 


1,7,9 


1,7, 9, A 


2,3,8A,8B, 10,11 


1,2, 3, 7,8A, 8B, 9,10,11 


1,2, 3,7, 8A, 8B, 9,10,11, A 


1,7,9 


1,2, 3, 7, 8A, 8B, 9,10,11 


READ AND RECORD 


See Table 5 


See Table 5 


See Table 5 
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SERIAL 

COMMUNICATIONS 





























































































CONFOMRANCE GROUPS 


Group E Subgroup 2 


Specifications HS''26C31MS 


TABLE 7. TOTAL DOSE IRRADIATION 


METHOD 


5005 


TEST 

READ AND RECORD 

PRE-RAD 

POST-RAD 

PRE-RAD 

POST-RAD 

1.7,9 

Table4 

1.7,9 

Table 4 


TEST 


Static Burn-In I 


TABLE 8. BURN-IN TEST CONNECTIONS (+125®C < Ta < 139°C, VCC = 6V, ±0.5Y) 


2,3,5,6,10,11, 1,4,7,8,9, 


Static Burn-In 11 


Dynamic Burn-In 


2,3,5,6,10,11, 

13,14 


1,4,7,9,12, 
15,16 


NOTE: Each pin except for VDD and Ground will have a series resistor. 


2,3,5,6,10,11, 1,7,9,15 

13,14 


TABLE 9. IRRADIATION TEST CONNECTIONS Oa x -f25*’C, ±5°C, VDD a 5V, ±10%) 


Radiation Exposure 2,3.5,6,10,11, 

13,14 


GROUND 


8 


1,4,7,9,12, 

15,16 


NOTE: Each pin except for VDD and Ground will have a series resistor. 



Propagation Delay Load Circuit 



C1*C2»C3s40pF 

R1>R2s50n 
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HS-26C31MS 

Tri-State Low Timing Diagrams I Tri-State Low Load Circuit 



TRI-STATE LOW VOLTAGE LEVELS 



Tri-State High Timing Diagrams Tri-State High Load Circuit 



R3 = 5ooa 

TRI-STATE HIGH VOLTAGE LEVELS 
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SERIAL 

COMMUNICATIONS 











































HS-26C31MS 


Harris - Space Level Product Flow 

Wafer Lot Acceptance (All Lots) Method 5007 
(Includes SEM) 

Radiation Verification (Each Wafer) Method 1019, 

300k RAD (Si), 4 Samples/Wafer, 0 Rejects 

100% Nondestructive Bond Pull Method 2023 

100% internal Visual Inspection Method 2010 

100% Temperature Cycling Method 1010 Condition C 

100% Constant Acceleration 

100% Particle Impact Noise Detection Testing 

100% External Visual Inspection 

100% Serialization 

100% Initial Electrical Test 

100% Static Burn-Ini: 24 Hour, +125°C Min, Method 1015 
100% Interim Electrical Test 1 (Note 1) 

100% Static Burn-In 2: 24 Hour, +125°C Min, Method 1015 


100% Interim Electrical Test 2 (Note 1) 

100% Dynamic Burn-In 240 Hour, +125°C or Equivalent, 
Method 1015 

100% Interim Electrical 3 (Note 1) 

100% Final Electrical Test 

100% Fine and Gross Seal Method 1014 

100% Radiographics Method 2012 (2 Views) 

100% External Visual Method 2009 
Group A (All Tests) Method 5005 (Class S) 

Group B (Optional) Method 5005 (Class S) (Note 2) 

Group D (Optional) Method 5005 (Glass S) (Note 2) 

CSI and/or GSI (Optional (Note 2) 

Data Package Generation (Note 3) 


NOTES: 

1. Failure from Interim electrical tests 1 and 2 are combined for determining PDA (PDA = 5% for subgroups 1,7, 9 and delta failures com¬ 
bined, PDA = 3% for subgroup 7 failures). Interim electrical tests 3 PDA (PDA = 5% for subgroups 1,7,9 and delta failures combined, 
PDA = 3% for subgroup 7 failures). 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data Package Contents: 

Cover Sheet (P.O. Number, Customer Number, Lot Date Code, Harris Number, Lot Number, Quantity). 

Certificate of Conformance (as found on shipper). 

Lot Serial Number Sheet (Good Unit(s) Serial Number and Lot Number). 

Variables Data (All Read, Record, and delta operations). 

Group A Attributes Data Summary. 

Wafer Lot Acceptance Report (Method 5007) to Include SEM photos. NOTE: SEM photos to include % of step coverage. 

X-Ray Report and File(s), including parameter measurements. 

GAMMA Radiation Report with initial shipment of devices from the same wafer lot; containing a Cover Page, Disposition, Rad Dose, 

Lot Number, Test Package, Spec Number(s), Test Equipment, etc. irradiation Read and Record data will be on file at Harris. 





HS-26C3mS 


Metallization Topology 

DIE DIMENSIONS: 

87 mils X 188 mils 
(2219x4770) 

METALLIZATION: 

Ml: Mo/Tiw 
Thickness: 580oA 

M2: Al/Si/Cu 
Thickness: lOkAilkA 

GLASSIVATION: 

Type: SiOg 

Thickness: 10kA± IkA 


DIE ATTACH: 

Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0 X 10®A/cm^ 

BOND PAD SIZE: 110^im x 10O^im 


Metallization Mask Layout 


HS-26C31MS 



(14) DOUT 


(12) ENABLE 
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SEMICONDUCTOR 


HS-26C32MS 


December 1992 


Radiation Hardened 
Quad Differentiai Line Receiver 


Features 

• 1.2 Micron Radiation Hardened CMOS 

- Total DoseUp to 300K RAD(Si) 

- Dose Rate Upset >1x10^ RADs (SiVs (20nS Pulse) 

• LatchupFree 

• EIA RS-422 Compatible Outputs 

• TTL/CMOS Compatible Inputs 

• Input Fail Safe Circuitry 

• High Impedance Inputs when Disabled or Powered 
Down 

• Low Power Dissipation 138mW Standby (Max) 

• Single 5V Supply 

• Full -55°C to +125®C Military Temperature Range 

Description 

The Harris HS-26C32MSR is a differential line receiver 
designed for digital data transmission over balanced lines 
and meets the requirements of EIA standard RS-422. 
Radiation hardened CMOS processing assures low power 
consumption, high speed, and reliable operation in the most 
severe radiation environments. 

The HS-26C32MSR has an input sensitivity of 2(X)mV over 
the common mode input voltage range of ±7V. The receivers 
are also equipped with input fail safe circuitry, which causes 
the outputs to go to a logic “1” when the inputs are open. 
Enable and Disable functions are common to all four 


Logic Diagram 


Pinouts 


HS1-26C32MSR 16 PIN CERAMIC DUAL-IN-LINE 
CASE OUTLINE D2. CONFIGURATION 3 
TOP VIEW 



HS9-26C32MSR 16 PIN FLATPACK 
CASE OUTLINE F5A, CONFIGURATION 2 
TOP VIEW 



ENABLE ENABLE DIN DIN 


BIN BIN AIN AIN 


TRUTH TABLE 


DEVICE I INPUTS 

DrtWITD I- 



CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 o oq 


File Number 3402 














































Specifications HS-26C32MS 


Absolute Maximum Ratings 


Reiiabiiity information 



Supply Voltage.... 

.-0.5Vto+7.0V 

Thermal Resistance 

®ja 

®jc 

Differential Input Voltage. 

.±12V 

Die Package. 

. 75°C/W 

16°C/W 

Common Mode Range.. 

.±12V 

Flatpack Package. 

. 64°C/W 

12°C/W 

Enable Pins Input Voltage... 

....-0.5VtoVDD+0.5V 

Maximum Package Power Dissipation at +125°C 


DC Drain Current (Any One Output). 


ForT = -55°Cto+100°C. 


__ 1W 

DC Diode Input Current Enable Pin. 

.±1pA 

ForT = +100®C to +125®C. 

_Derate Linearly at 13mW/®C 

Storage Temperature Range. 

.-65°Cto+150°C 




Lead Temperature (Soldering 10s). 

. +300°C 




ESD Classification. 

.Class 1 




CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress oniy rating and operation 

of the device at these or any other conditions above those indicated in the qperationa! sections of this specification is not inrplied. 



Operating Conditions 


Operating Voltage Range.+4.5Y to +5.5V Input Low Voltage (VIL)... OV to 0.3VDD Max 

Operating Temperature Range.-55°C to +125°C Input High Voltage (VIH).VDD to 0.7VDD Min 

Common Mode Range...±7.0V Input Rise and Fall Time.... 500ns Max 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTE1) 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

(NOTE 2) 

LIMITS 

UNITS 

MIN 

MAX 

High Level Output 
Voltage 

VOH 

VDD = 4.5V, VDIFF = 1.0V, 
10 =-6mA (Notes 2,5) 

1,2,3 

-55°C, +25°C, 
+125°C 

3.8 

... 

■ 

Low Level Output 
Voltage 

VOL 

VDD = 4.5V, VDIFF = -1.0V, 
10 = 6mA (Note 5) 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

0.3 

V 

Differential Input 

Voltage 

VTH 

VDD = VIH = 4.5V. 

-7.0V <VCM< 7.0V 

1,2,3 

-55°C, +25°C, 
+125°C 

±200 

Typical 

±400 

mV 

Enabled High Level 
Input Voltage 

VIH 

VDD = 4.5V, 5.5V (Note 4) 

1,2,3 

-55°C, +25°C, 
+125°C 

0.7 

VDD 

- 

■ 

Enabled Low Level 

Input Voltage 

VIL 

VDD = 4.5V, 5.5V (Note 4) 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

0.3 

VDD 

■ 

Input Current High 
(Differential Inputs) 

IINH 

VDD = 5.5,+V=10V,-V = 
0Vand+V = 0V,-V=10V 

1,2,3 

-55°C. +25°C, 
+125°C 

- 

1.8 

mA 

Input Current Low 
(Differential Inputs) 

IINL 

VDD = 5.5, +V = -10V,-V = 
0Vand+V = 0V, -V = -10V 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

m 

mA 

Input Leakage Enable 
Pins 

IIN 

VDD = 5.5V, VIN = OV, 5.5V 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

±1.0 

pA 

Tri-State Output 
Leakage Current 

lOZ 

VDD = 5.5V, VO = VDD or 
GND 

1,2,3 

-55°C, -h25°C, 
+125°C 

-5.0 

5.0 

pA 

Standby Supply 

Current 

IDDSB 

VDD = 5.5V, VDIFF = 1.0V 
Outputs = Open 

1,2,3 

-55°C, +25°C, 
+125°C 


25 

mA 

Enable Clamp Voltage 

VIC 

At-1mA 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

-1.5 

■ 

Input Hysteresis 

VHYST 


1 

-55®C, +25°C, 
+125°C 

20 

100 

mV 

Input Resistance 

RIN 

-7V^VCM^7V 

1 

-55°C, +25°C, 
+125°C 

■ 

20 

kO 


NOTES: 


1. All voltages referenced to device ground. 

2. Force/Measure functions may be interchanged 

3. These test condition are detailed in EIA specification RS-422 

4. This parameter tested as inputs for the VOL, VOH and lOZ tests. 

5. VIL = 0.3VDD. VIH = 0.7 VDD. 


























































































































Specifications HS-26C32MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 

GROUP A 


1 LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Deiay Time 

TPLH, TPHL 

VDD = 4.5V. 

VDIFF = 2.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

6 

40 

ns 

Propagation Delay Time 

TPZH,TPZL 

VDD = 4.5V. 

VDIFF = 2.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

3 

18 

ns 

Propagation Delay Time 

TPLZ, TPHZ 

VDD = 4.5V. 

VDIFF = 2.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

6 

29 

ns 

Propagation Delay Time 
TRISE/TFALL 

TTHL, TTLH 

VDD = 4.5V, 

VDIFF = 2.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

2 

12 

ns 


NOTES: 

1. All voltages referenced to device grourid. 

2. See Table EIA RS-422 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTE 1) 
CONDITIONS 

input Capacitance 

CIN 

VDD = Open, f=: 1MHz 

Output Capacitance 

COUT 

VDD = Open, f= 1MHz 

Fail Safe 

FSAFE 

+ and - Inputs are Open, 

VOUT = Logic “1- 


TEMPERATURE 

MIN 

MAX 

UNITS 

-55°C, +25°C, 
+125°C 

- 

12 

PF 

-55°C, +25°C, 
+125°C 

- 

12 

pF 

-55®C, +25°C, 
+125°C 

3.8 

- 

■ 


1. The parameters listed on Table 3 are controlled via design or process parameters. Min and Max limits are guaranteed but not directly 
tested. These parameters are characterized at initial design release and upon design changes which would affect these characteristics. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 

The post irradiation electrical performance characteristics are the same as the parameters listed in tables 1,2 and 3. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) AND GROUP B, SUBGROUP 5 DELTA PARAMETERS 
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Specifications HS‘‘26C32MS 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Pre Burn-In) 


Interim Test I (Post Burn-In) 


Interim Test 11 (Post Burn-In) 


PDA 


Interim Test lil (Post-Burn-In) 


PDA 


Final Test 


Group A 


Group B 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Samples/5005 


Samples/5005 


Samples/5005 


Samples/5005 


-Q SUBGROUPS 


1,7,9 


1,7,9 


1,7,9 


1,7, 9, A 


1.7,9 


1,7, 9, A 


2, 3, 8A, 8B, 10, 11 


1,2, 3, 7, 8A, 8B, 9, 10,11 


1,2, 3, 7,8A, 8B, 9,10,11, A 


1.7,9 


1,2, 3, 7, 8A, 8B, 9,10,11 


READ AND RECORD 


See Table 5 


See Table 5 


See Table 5 



Subgroups 1,2, 3, 9,10,11 


Subgroups 1, 2, 3, 9,10,11 




CONFOMRANCE GROUPS 


Group E Subgroup 2 


TABLE 7. TOTAL DOSE IRRADIATION 


TEST 


READ AND RECORD 


METHOD 


5005 


PRE-RAD 


1.7,9 


POST-RAD 


Table 4 


PRE-RAD 


1,7,9 


POST-RAD 


Table 4 




TEST 


Static Burn-In I 


Static Burn-In II 


Dynamic Burn-in 
Option 1 


Dynamic Burn-In 
Option 2 


TABLE 8. BURN-IN TEST CONNECTIONS (+125®C < T^ < 139°C, VCC = 6V, ±0.5V) 


POWER POWER POWER 

SUPPLY A SUPPLY B SUPPLY C 

VCC 1/2VCC 1/2 VCC 


OPEN GROUND 


3, 5,11,13 2,4,6,8,10,12, 1,7, 9,15,16 

14 


3,5,11,13 1,7,8,9,15 2,4,6,10,12, 

14, 16 




2, 6, 10, 14 


4,16 1,7,9,15 3,5,11,13 2,6,10,14 


4,16 1,3,5,7,9,11, 

13,15 (Note 2) 


1. Each pin except for VCC and GND will have a series resistor. 

2. When connecting the - inputs and their associated outputs to the same supply, a power supply bypass capacitor of 22|iF must be used. 


TABLE 9. IRRADIATION TEST CONNECTIONS (T^ = +25°C, ±5°C, VDD = 5V, ±10%) 


I 


TEST 

OPEN 

GROUND 

VCC 

Radiation Exposure 

3, 5,11,13 

2,4,6,8,10,12, 

14 

1,7,9,15,16 



NOTES: 

1. Each pin except for VCC and GND will have a series resistor. 

2. When connecting the - Inputs and their associated outputs to the same supply, a power supply bypass capacitor of 22pF must be used. 
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SERIAL 

COMMUNICATIONS 













































































































HS-26C32MS 


Propagation Delay Timing Diagram 


Propagation Delay Load Circuit 



vs = 50%^ OUTPUT 


CL>50pF 
RL si 00012 



TRI-STATE LOW VOLTAGE LEVELS 



Tri-State Low Load Circuit 



CL=50pF 
RLs 100012 

















































HS-26C32MS 


Tri-State High Timing Diagrams 


Tri-State High Load Circuit 



VT 7f- OUTPUT -X VW 


CLsSOpF 

RL>1000n 



TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 

HS-26C32MSR 

vcc 

4.50 

VIH 

3.00 

VS 

1.30 

VT 

50 

VW 

VOH - 0.5 

GND 

0 




Harris - Space Level Product Flow 

Wafer Lot Acceptance (All Lots) Method 5007 100% Interim Electrical Test 2 (Note 1) 

(Includes SEM) 100% Dynamic Burn-In 240 Hour, +125°C or Equivalent, 

Radiation Verification (Each Wafer) Method 1019, Method 1015 

300k RAD (Si), 4 Samples/Wafer, 0 Rejects 100% Interim Electrical 3 (Note 1) 

100% Nondestructive Bond Pull Method 2023 1 oo% Final Electrical Test 

100% Internal Visual Inspection Method 2010 lOoo/o Fine and Gross Seal Method 1014 

100% Temperature Cycling Method 1010 Condition C 10 o% Radiographics Method 2012 (2 Views) 

100% Constant Acceleration 1 oo% External Visual Method 2009 

100% Particle Impact Noise Detection Testing Group ^ (an Tests) Method 5005 (Class S) 

100% External Visual Inspection Group B (Optional) Method 5005 (Class S) (Note 2) 

100% Serialization Group D (Optional) Method 5005 (Class S) (Note 2) 

100% Initial Electrical Test CSI and/or GSI (Optional (Note 2) 

100% Static Burn-Ini: 24 Hour. +12500 Min. Method 1015 pa,a Package Generation (Note 3) 

100% Interim Electrical Test 1 (Note 1) 

100% Static Burn-In 2: 24 Hour. +125°C Min, Method 1015 
NOTES: 

1. Failure from interim electrical tests 1 and 2 are combined for determining PDA (PDA = 5% for subgroups 1,7, 9 and delta failures com¬ 
bined, PDA = 3% for subgroup 7 failures). Interim electrical tests 3 PDA (PDA = 5% for subgroups 1,7, 9 and delta failures combined, 

PDA = 3% for subgroup 7 failures). 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data Package Contents: 

Cover Sheet (P.O. Number, Customer Number, Lot Date Code, Harris Number, Lot Number, Quantity). 

Certificate of Conformance (as found on shipper). 

Lot Serial Number Sheet (Good Unit(s) Serial Number and Lot Number). 

Variables Data (All Read, Record, and delta operations). 

Group A Attributes Data Summary. 

Wafer Lot Acceptance Report (Method 5007) to Include SEM photos. NOTE: SEM photos to include % of step coverage. 

X-Ray Report and File(s), including parameter measurements. 

GAMMA Radiation Report with initial shipment of devices from the same wafer lot; containing a Cover Page, Disposition, Rad Dose, 

Lot Number, Test Package, Spec Number(s), Test Equipment, etc. Irradiation Read and Record data will be on file at Harris. 
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HS-26C32MS 


Metallization Topology 

DIE DIMENSIONS: 

84 mils X 130 mils 
(2140^m x3290^lm) 

METALLIZATION: 

Ml: Mo/Tiw 
Thickness: 580oA 
M2: Al/Si/Cu 
Thickness: 580oA 

GLASSIVATION: 

Type: SIO 2 

Thickness: 10kA± IkA 


DIE ATTACH: 

Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 110pm x 100pm 


Metallization Mask Layout 


HS-26CT32MS 


AOUT (3) 



(14) DOUT 


(13) DOUT 


(11) COUT 


z 

m 


o 

z 

o 


o 




SEMICONDUCTOR 


HS-26CT31MS 


December 1992 


• 1.2 Micron Radiation Hardened CMOS 

- Total Dose Up to 300K RAD(Si) 

- Dose Rate Upset >1x10^ RAD/Sec (20nS Pulse) 

• Latchup Free 

• EIA RS-422 Compatible Outputs (Except for lOS) 

• TTL Compatible Inputs 

• High Impedance Outputs when Disabled or Powered 
Down 

• Low Power Dissipation 2.75mW Standby (Max) 

• Single 5V Supply 

• Low Output Impedance lOn or Less 

• Full -55°C to +125®C Military Temperature Range 

Description 

The Harris HS-26CT31MSR is a quad differential line driver 
designed for digital data transmission over balanced lines 
and meets the requirements of EIA standard RS-422. 
Radiation hardened CMOS processing assures low power 
consumption, high speed, and reliable operation in the most 
severe radiation environments. 


Radiation Hardened 
Quad Differential Line Driver 


Pinouts 


HS1-26CT31MSR 16 PIN CERAMIC DUAL-IN-LINE 
CASE OUTLINE D2, CONFIGURATION 3 

TOP VIEW 


AIN \± 
AOUT [T 
AOUT 

ENABLE [T 

boDt [T 

BOUT [T 
BIN [7 

GND [? 



The HS-26CT31MSR accepts TTL and converts them to 
RS-422 compatible outputs. This circuit uses special 
outputs that enable the drivers to power down without 
loading down the bus. Enable and disable pins allow 
several devices to be connected to the same data source 
and addressed independently. 


Logic Diagram 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 a ar 


File Number 2929 


SERIAL 

COMMUNICATIONS 
















































Specifications HS-26CT31MS 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage.-0.5V to +7.0V Thermal Resistance 


Input, Output or I/O Voltage .. 

DC Diode Input Current (Any Input). 


. -0.5 to VDD+0.5V 
..±20mA 


Die Package. 75°C/W 16°C/W 

Flatpack Package.. 64°C/W 12°C/W 


DC Drain Current (Any One Input)...350mA Maximum Package Power Dissipation at +125°C 


DC VDD or Ground Current.400mA For T = -55°C to +100°C.1W 

Storage Temperature Range.-65°C to +150°C For T = +100°C to +125°C.Derate Linearly at 13mW/°C 

Lead Temperature (Soldering 10s).+300°C 

ESD Classification.Class 1 

CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress oniy rating and operation 
of the device at these or any other conditions above those indicated in the q^emtionai sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range.44.5V to 45.5V Input Low Voltage (VIL).OV to 0.8V Max 

Operating Temperature Range...-55°C to 4l25°C Input High Voltage (VIH).VDD to VDD/2V Min 

Input Rise and Fall Time...500ns Max 


PARAMETER 

SYMBOL 

High Level Output 
Voltage 

VOH 

Low Level Output 
Voltage 

VOL 

Differential Output 
Voltage 

VT 

Difference in 

Differential Output 

IVTI - IVTI 

Common Mode 

Output Voltage 

VOS 

Difference in 

Common Mode Output 

IVOS - VOSI 

High Level Input 

Voltage 

VIH 

Low Level Input 

Voltage 

VIL 

Standby Supply 

Current 

IDDSB 

Tristate Output 

Leakage Current 

lOZ 

Delta Supply Current 

AlCC 

Input Leakage 

IIN 

Output Leakage 

Current Power OFF 

lOFF 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTE 1) 
CONDITIONS 


VDD = 4.5V, and 5.5V 
10 =-20mA (Notes 2, 6) 


VDD = VIH = 4.5V and 5.5V 
lO = 20mA , VIL = OV 
(Notes 2,6) 


VDD = VIH = 4.5V, 
RL = 1000, VIL = 0V 
(Note 3) 


RL =1000, VIL = 0V 
(Note 3) 


VDD = VIH = 4.5V, 
RL =1000, VIL = 0V 
(Note 3) 


VDD = VIH = 4.5V, 
RL =1000, VIL = 0V 
(Note 3) 


VDD = 4.5V, 5.5V 
(Note 5) 


VDD = 4.5V, 5.5V 
(Note 5) 


VDD = 5.5V, Output = 0, 
VIN = VDD or GND 


VDD = 5.5V, Force Voltage 
= 0V or VCC 


VDD = 5.5V, 

VIN = 2.4V, 0.5V 


VDD = 5.5V, VIN = VDD or 
GND 


VDD = 0V, VOUT = 6V,OV 


GROUPA 
SUBGROUPS 

TEMPERATURE 

1,2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425°C, 
4l25°C 

1.2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425®C, 
4l25°C 

1,2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425°C, 
4l25°C 

1,2,3 

-55°C, 425^*0, 
4l25°C 


MAX 









































































































































Specifications HS~26CT31MS 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 




(NOTE 1) 
CONDITIONS 

GROUPA 
SUBGROUPS 


LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input Clamp Voltage 

VIC 

At-1.0mA 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

-1.5 

■ 



At+1.0mA 

1.2,3 

-55°C, +25°C, 
+125°C 

■ 

+1.5 

■ 


NOTES: 


1. All voltages referenced to device ground. 

2. Force/Measure functions may be Interchanged. 

3. These test conditions are detailed in EIA specification RS-422. 

4. Only one input pin set up to VIN per test. All other pins set to VCC or GND. 

5. This parameter tested as inputs levels in VOL/VOIH, iOZ, functional test 

6. VIL = 0.8V,VIH = VCC/2. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Propagation Delay 

TPLH,TPHL 

VDD = 4.5V 

9,10,11 

-55®C, +25®C, 
+125®C 

2 

18 

ns 

Propagation Delay 

TPZH 

VDD = 4.5V 

9,10,11 

-55°C, +25‘C, 
+125®C 

5 

28 

ns 

Propagation Delay 

TPZL 

VDD = 4.5V 

9,10,11 

-55“c, 

+125“C 

5 

28 

ns 

Propagation Delay 

TPHZ 

VDD = 4.5V 

9,10,11 

.55°C, +25°C, 
+125°C 

2 

18 

ns 

Propagation Delay 

TPLZ 

VDD = 4.5V 

9,10,11 

-55®C, +25®C, 
+125®C 

2 

18 

ns 

Rise and Fall Times 

TTHL, TTLH 

VDD = 4.5V 

9,10,11 

-55®C, +25®C, 
+125°C 

1 

10 

ns 

Output Skew 

TSKEW 

VDD = 4.5V, 
RL=100Q, 

CL = 40pF 

9,10,11 

-55“C,+25°C, 

+125®C 

■ 

3 

ns 


NOTES: 


1. All voltages referenced to device ground. 

2. See Table EIA RS-422 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTE 1) 
CONDITIONS 



LIMITS 


PARAMETER 

SYMBOL 

NOTES 

TEMPERATURE 


MAX 

UNITS 

Input Capacitance 

CIN 

VDD = Open, f= 1MHz 

1 

-55®C, +25°C, 
+125°C 

- 

12 

PF 

Output Capacitance 

COUT 

VDD = Open, f= 1MHz 

1 

-55°C, +25°C, 
+125°C 

- 

12 

PF 


9 
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Specifications HS-26CT31MS 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETER 

SYMBOL 

(NOTE 1) 

NOTES 

TEMPERATURE 

LIMITS 

UNITS 

CONDITIONS 

MIN 

MAX 

Operating Short Circuit 

lOS 

VDD = 5.5V, VIN = VDD or 
GND,VOUT = OV 

2 

-55°C, +25°C, 
+125°C 

-30 

-150 

mA 

On-State Resistance 

RON 

VDD = 4.5V, VOUT= 1.5V, 

VIN = VDDorGND 

1 

-55°C, +25°C, 
+125°C 

- 

10 

D 


1. Parameters listed in table 3 are controlled via design or process parameters and are not directly tested. These parameters are character¬ 
ized upon initiai design and after major design or process changes that affect these parameters. 

2. Only one output at a time may be shorted. 

3. Power Up/Down Feature: Outputs will remain In the Hl-Z state with VDD <: 2.5V and become active at VDD ^ 4.0V. The active output 
state will be determined by the input conditions. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 

The post irradiation electrical performance characteristics are the same as the parameters listed In tables 1,2. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) AND GROUP B, SUBGROUP 5 DELTA PARAMETERS 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Standby Supply Current 

IDDSB 

llOOpA 

Tri-State Output Leakage Current 

lOZ 

±1.0pA 

Low Level Output Voltage 

VOL 

±60mV 

High Level Output Voltage 

VOH 

±150mV 

Input Leakage Current 

ilL, ilH 

±150nA 



TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test (Pre Burn-In) 


Interim Test I (Post Burn-In) 


Interim Test II (Post Burn-In) 


PDA 


Interim Test III (Post-Burn-In) 


PDA 


Final Test 


Group A 


Group B 



METHOD 

-Q SUBGROUPS 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1,7,9 

100%/5004 

1, 7,9, A 

100%/5004 

1,7, 9 

100%/5004 

1,7,9, A 

100%/5004 

2, 3, 8A, 8B, 10,11 

Samples/5005 

1,2, 3,7,8A, 8B, 9,10,11 

Samples/5005 

1,2, 3,7,8A,8B, 9,10,11, A 

Samples/5005 

1,7,9 

Samples/5005 

1,2, 3,7,8A,8B, 9,10,11 


READ AND RECORD 


See Table 5 


See Table 5 


See Table 5 
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CONFOMRANCE GROUPS 


Group E Subgroup 2 


Specifications HS~26CT31 MS 


TABLE?. TOTAL DOSE IRRADIATION 


METHOD 


5005 


TEST 

READ AND RECORD 

PRE-RAD 

POST-RAD 

PRE-RAD 

POST-RAD 

1.7.9 

Table 4 

1,7,9 

Table 4 




TABLE 8. BURN-IN TEST CONNECTIONS (+125°C < T^ < 139°C, VCC = 6V, ±0.5V) 


TEST 

OPEN 

GROUND 

VDD 

Static Burn-In 1 

2,3,5,6,10,11, 

1,4. 7, 8, 9, 

16 


13,14 

12,15 


Static Burn-In II 

2,3,5,6,10,11, 

8 

1.4,7, 9,12, 


13,14 


15,16 

Dynamic Burn-In 

- 

8, 12 

4,16 



NOTE: Each pin except for VDD and Ground will have a series resistor. 




TABLE 9. IRRADIATION TEST CONNECTIONS tT^ = +25°C, ±5°C, VDD = 5V, ±10%) 


TEST 


Radiation Exposure 


2,3,5,6,10,11. 
13,14 


GROUND 


8 


VDD 

iy2VDD 

50KHZ 

25KHZ 


1,4,7, 9,12, 
15,16 



NOTE: Each pin except for VDD and Ground will have a series resistor. 


Propagation Delay Timing Diagram 


Propagation Delay Load Circuit 



Cl = C2 = C3 =r 40pF 
R1 X R2 X SOD 


R1 



C2 >R2 


AC VOLTAGE LEVELS 


PARAMETER HS-26CT31MSR 


VDD 

4.50 

VIH 

3.00 

VS 

1.30 

VIL 

0 

GND 

0 

VT 

2.25 
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HS-26CT31MS 


Harris - Space Level Product Flow 

Wafer Lot Acceptance (All Lots) Method 5007 
(Includes SEM) 

Radiation Verification (Each Wafer) Method 1019, 

300k RAD (Si), 4 Samples/Wafer, 0 Rejects 

100% Nondestructive Bond Puii Method 2023 

100% Internal Visual Inspection Method 2010 

100% Temperature Cycling Method 1010 Condition C 

100% Constant Acceleration 

100% Particle Impact Noise Detection Testing 

100% External Visual Inspection 

100% Serialization 

100% Initial Electrical Test 

100% Static Burn-Ini: 24 Hour. +125°C Min. Method 1015 
100% Interim Electrical Test 1 (Note 1) 

100% Static Burn-In 2: 24 Hour, +125°C Min, Method 1015 


100% Interim Electrical Test 2 (Note 1) 

100% Dynamic Burn-In 240 Hour, +125°C or Equivalent, 
Method 1015 

100% Interim Electrical 3 (Note 1) 

100% Final Electrical Test 

100% Fine and Gross Seal Method 1014 

100% Radiographics Method 2012 (2 Views) 

100% External Visual Method 2009 
Group A (All Tests) Method 5005 (Class S) 

Group B (Optional) Method 5005 (Class S) (Note 2) 

Group D (Optional) Method 5005 (Class S) (Note 2) 

CSI and/or GSI (Optional (Note 2) 

Data Package Generation (Note 3) 


1. Failure from interim electrical tests 1 and 2 are combined for determining PDA (PDA = 5% for subgroups 1,7,9 and delta failures com¬ 
bined, PDA = 3% for subgroup 7 failures). Interim electrical tests 3 PDA (PDA = 5% for subgroups 1,7, 9 and delta failures combined, 
PDA = 3% for subgroup 7 failures). 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data Package Contents: 

Cover Sheet (P.O. Number, Customer Number, Lot Date Code, Harris Number, Lot Number, Quantity). 

Certificate of Conformance (as found on shipper). 

Lot Serial Number Sheet (Good Unit(s) Serial Number and Lot Number). 

Variables Data (All Read, Record, and delta operations). 

Group A Attributes Data Summary. 

Wafer Lot Acceptance Report (Method 5007) to include SEM photos. NOTE: SEM photos to include % of step coverage. 

X-Ray Report and File(s), including parameter measurements. 

GAMMA Radiation Report with initial shipment of devices from the same wafer lot; containing a Cover Page, Disposition, Rad Dose, 

Lot Number, Test Package, Spec Number(s), Test Equipment, etc. Irradiation Read and Record data will be on file at Harris. 
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HS-26CT31MS 


Metallization Topology 

DIE DIMENSIONS: 

84 mils X 130 mils 
(2140|im X 3290nm) 

METALLIZATION: 

Ml: Mo/Tiw 
Thickness: 580oA 
M2: Al/Si/Cu 
Thickness: 580oA 

GLASSIVATION: 

Type:SI02 

Thickness: 10kA ± 1 kA 


DIE ATTACH: 

Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: 110pm x 100pm 


Metallization Mask Layout 


HS-26C32MS 


im I tin 


D 

n 

n 

m 

□ 

m 


hI' 

_j^ 


nr 

UH 

1 



r 

ni; 

o= 


A 


1 

=0 


■L 1 

1 rui 


•1 

■i 1 

1 il 

1 \ 

j—— 

j 


1^ 



t_ii — 





=1Lj 

JH 




t 

9L 

a 

MB 

H 

ULI-a 


E 

n Hi 

J IM 

c 

\Sp. 


(14) DOUT 


(13) DOUT 


(12) ENAB 


(11) COUT 


(10) COUT 





SEMICONDUCTOR 


HS-26CT32MS 


December 1992 


Radiation Hardened 
Quad Differential Line Receiver 


Features 

•1.2 Micron Radiation Hardened CMOS 

- Total DoseUp to 300K RAD(SI) 

- Dose Rate Upset > 1x10^ RAOs (Si)/s (20nS Pulse) 

• Latchup Free 

• EIA RS-422 Compatible Outputs 

• TTUCMOS Compatible Inputs 

• Input Fail Safe Circuitry 

• High Impedance Inputs when Disabled or Powered 
Down 

• Low Power Dissipation 138mW Standby (Max) 

• Single 5V Supply 

• Full -55°C to +125°C Military Temperature Range 

Description 

The Harris HS-26CT32MSR is a differential line receiver 
designed for digital data transmission over balanced lines 
and meets the requirements of EIA standard RS-422. 
Radiation hardened CMOS processing assures low power 
consumption, high speed, and reliable operation in the most 
severe radiation environments. 

The HS-26CT32MSR has an input sensitivity of 200mV over 
the common mode input voltage range of ±7V. The receivers 
are also equipped with input fail safe circuitry, which causes 
the outputs to go to a logic “1” when the inputs are open. 
Enable and Disable functions are common to ail four 


Logic Diagram 


Pinouts 


ENABLE ENABLE DIN DIN 
: 


BIN BIN AIN AIN 


HS1-26CT32MSR 16 PIN CERAMIC DUAL-IN-LINE 
CASE OUTLINE D2, CONFIGURATION 3 
TOP VIEW 



HS9-26CT32MSR 16 PIN FLATPACK 
CASE OUTLINE F5A, CONFIGURATION 2 

TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 2930 


SERIAL 

COMMUNICATIONS 




























































Specifications HS-26CT32MS 


Absolute Maximum Ratings 

Supply Voltage.-0.5V to +7.0V 

Differential Input Voltage..±12V 

Common Mode Range ..±12V 

Enable Pins Input Voltage ...-0.5V to VDD+0.5V 

DC Drain Current (Any One Output).±25mA 

DC Diode Input Current Enable Pin.±1pA 

Storage Temperature Range.-65°C to +150°C 

Lead Temperature (Soldering 10s).+300°C 

ESD Classification......Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range...+4.5V to +5.5V Input Low Voltage (VIL). 

Operating Temperature Range..-55°C to +125°C Input High Voltage (VIH) 

Common Mode Range ...±7.0V Input Rise and Fall Time 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

(NOTE 1) 
CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

(NOTE 2) 

LIMITS 

UNITS 

MIN 

MAX 

High Level Output 
Voltage 

VOH 

VDD = 4.5V, VDIFF = 1.0V, 
10 = -6mA (Notes 2,5) 

1.2,3 

-55°C, +25°C, 
+125°C 

3.8 

■ 

V 

Low Level Output 
Voltage 

VOL 

VDD = 4.5V, VDIFF = -1 .OV, 
10 = 6mA (Note 5) 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

0.3 

■ 

Differential Input 

Voltage 

VTH 

VDD = VIH = 4.5V, 

-7.0V < VCM < 7.0V 

1,2,3 

-55°C, +25°C, 
+125°C 

±200 

Typical 

±400 

mV 

Enabled High Level 
Input Voltage 

VIH 

VDD = 4.5V, 5.5V (Note 4) 

1,2,3 

-55°C, +25°C, 
+125®C 

VDD/ 

2.0 

- 

V 

Enabled Low Level 

Input Voltage 

VIL 

VDD = 4.5V, 5.5V (Note 4) 

1,2,3 

-55°C, +25°C, 
+125°C 

HI 

0.8 

■ 

Input Current High 
(Differential Inputs) 

IINH 

VDD=:5.5,+V=10V,-V = 
OV and +V = OV, -V = 10V 

1,2,3 

-55°C, +25®C, 
+125°C 

- 

1.8 

mA 

Input Current Low 
(Differential Inputs) 

IINL 

VDD = 5.5, +V = -10V,-V = 
0Vand+V = 0V, -V = -10V 

1,2,3 

-55°C, +25°C, 
+125°C 

■ 

m 

mA 

Input Leakage Enable 
Pins 

IIN 

VDD = 5.5V, VIN = OV, 5.5V 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

±1.0 

pA 

Tri-State Output 
Leakage Current 

lOZ 

VDD = 5.5V, VO = VDD or 
GND 

1,2,3 

-55°C, +25°C, 
+125°C 

-5.0 

5.0 

pA 

Standby Supply 

Current 

IDDSB 

VDD = 5.5V, VDIFF = 1.0V 
Outputs = Open 

1,2,3 

-55®C, +25°C, 
+125°C 

- 

25 

mA 

Enable Clamp Voltage 

VIC 

At -1mA 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

-1.5 

■ 

Input Hysteresis 

VHYST 


1 

-55°C, +25°C, 
+125°C 

20 

100 

mV 

Input Resistance 

RIN 

-7V^VCM^7V 

1 

-55°C, +25°C, 
+125°C 

■ 

20 

kn 


NOTES: 


1. All voltages referenced to device ground. 

2. Force/Measure functions may be interchanged 

3. These test condition are detailed in EIA specification RS-422. 

4. This parameter tested as inputs for the VOL, VOH, lOZ tests. 

5. VIL = 0.8V and VIN = VDD/2. 


....OV to 0.8V Max 
VDD to VDD/2V Min 
. 500ns Max 


Reliability Information 

Thermal Resistance 0ja Ojc 

Die Package. 75°C/W 16°C/W 

Flatpack Package. 64°CA/V 12°C/W 

Maximum Package Power Dissipation at +125°C 

ForT = -55°Cto+100°C.1W 

For T = +1 OOPC to +125°C.Derate Linearly at 13mW/°C 


























































































































Specifications HS-26CT32MS 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTES 1,2) 

GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

Propagation Delay Time 

TPLH, TPHL 

VDD = 4.5V, 

VDIFF = 2.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

6 

40 

ns 

Propagation Delay Time 

TPZH,TPZL 

VDD = 4.5V, 

VDIFF = 2.5V 

9,10,11 

-55°C, +25°C, 
+125®C 

3 

18 

ns 

Propagation Delay Time 

TPLZ, TPHZ 

VDD = 4.5V, 

VDIFF = 2.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

6 

29 

ns 

Propagation Delay Time 
TRISEA-PALL 

TTHL, TTLH 

VDD = 4.5V, 
VDIFF = 2.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

2 

12 

ns 


NOTES: 

1. All voltages referenced to device ground. 

2. See Table EIA RS-422 


PARAMETER 

SYMBOL 

Input Capacitance 

CIN 

Output Capacitance 

COUT 

Fail Safe 

FSAFE 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


(NOTE 1) 
CONDITIONS 


VDD = Open,f= 1MHz 


+ and - Inputs are Open, 
VOUT = Logic “1- 


TEMPERATURE 

MIN 

MAX 

UNITS 

-55°C, +25°C, 
+125°C 

- 

12 

PF 

-55°C, +25°C, 
+125°C 

- 

12 

PF 

-55°C, +25°C, 
+125°C 

3.8 

- 

■ 


1. The parameters listed on Table 3 are controlled via design or process parameters. Min and Max limits are guaranteed but not directly 
tested. These parameters are characterized at initial design release and upon design changes which would affect these characteristics. 


TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTICS 

The post irradiation electrical performance characteristics are the same as the parameters listed in tables 1,2 and 3. 
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Specifications HS-26CT32MS 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-Q SUBGROUPS 

READ AND RECORD 

initial Test (Pre Burn-In) 

100%/5004 

1,7,9 

See Table 5 

Interim Test I (Post Burn-In) 

100%/5004 

1,7,9 

See Table 5 

Interim Test II (Post Burn-In) 

100%/5004 

1,7,9 

See Table 5 

PDA 

100%/5004 

1,7,9,A 


Interim Test III (Post-Burn-In) 

100%/5004 

1,7,9 

See Table 5 

PDA 

100%/5004 

1,7,9, A 

- 

Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 

- 

Group A 

Samples/5005 

1,2, 3, 7, 8A, 8B, 9, 10, 11 

- 

Group B 

B5 

Samples/5005 

1,2, 3,7,8A, 8B, 9,10,11,A 

Subgroups 1,2,3, 9,10,11 

B6 

Samples/5005 

1,7,9 

- 

Group D 

Samples/5005 

1,2, 3,7,8A, 8B, 9, 10,11 

Subgroups 1,2, 3, 9,10,11 


TABLE 7. TOTAL DOSE IRRADIATION 


CONFOMRANCE GROUPS 

METHOD 

TEST 

> READ AND RECORD 

PRE-RAD 

POST-RAD 

PRE-RAD 

POST-RAD 

Group E Subgroup 2 

5005 

1,7,9 

Table 4 

1,7,9 

Table 4 


TABLE 8. BURN-IN TEST CONNECTIONS (+125®C < T^ < 139®C, VCC = 6V, ±0.5V) 


TEST 

OPEN 

GROUND 

POWER 
SUPPLY A 
VCC 

POWER 
SUPPLY B 
1/2VCC 

POWER 
SUPPLY C 

1/2 VCC 

50KHZ 

Static Burn-In 1 

3,5,11,13 

2,4,6,8,10,12, 

14 

1,7,9,15,16 

- 

- 

- 

Static Burn-in II 

3, 5,11,13 

1,7, 8, 9, 15 

2,4, 6,10,12, 
14,16 

- 

- 

- 

Dynamic Burn-In 

Option 1 

- 

8,12 

4,16 

1,3, 5,7,9, 11, 
13,15 (Note 2) 

- 

2,6,10,14 

Dynamic Burn-In 

Option 2 

- 

12,8 

4,16 

1,7, 9,15 

3,5,11,13 

2, 6,10,14 


NOTES: 

1. Each pin except for VCC and GND will have a series resistor. (For static Bl, R = 10kO ±5%, for dynamic Bl, R = 6800 ±5%) 

2. When connecting the - Inputs and their associated outputs to the same supply, a power supply bypass capacitor of 22p.F must be used. 


TABLE 9. IRRADIATION TEST CONNECTIONS (T^ = +25®C, ±5°C, VDD = 5V, ±10%) 


TEST 

OPEN 

GROUND 

VCC 

1/2VCC 

50KHZ 

25KHZ 

Radiation Exposure 

3, 5,11, 13 

2,4,6,8,10,12, 
14 

1,7,9,15,16 

- 

" 

- 


NOTES: 

1. Each pin except for VCC and GND will have a series resistor. (R = 47kO ±5%). 

2. When connecting the - inputs and their associated outputs to the same supply, a power supply bypass capacitor of 22pF must be used. 








































































































HS-26CT32MS 


Propagation Delay Timing Diagram 


Propagation Delay Load Circuit 




OUT ^ 


y- +2.5V 


^ INPUT 

^ OV 

CL : 

\ / 

_ -2.5V 


TPLH 

TPHL 



vs 3S S 0 % OUTPUT- 


CL s 50pF 
RL:r1000a 



TRI-STATE LOW VOLTAGE LEVELS 


PARAMETER 

HS-26CT32MSR 

VCC 

4.50 

VIH 

3.00 

VS 

1.30 

VT 

50 

VW 

VOH - 0.5 

GND 

0 


Tri-State Low Timing Diagrams 



Tri-State Low Load Circuit 

vcc 


CL = 50pF 
RL = 1000^2 


TRI-STATE LOW VOLTAGE LEVELS 
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HS-26CT32MS 


Tri-State High Timing Diagrams 


Tri-State High Load Circuit 



VT Tf- OUTPUT -ir VW 


CL»50pF 

RLalOOOa 



TRI-STATE HIGH VOLTAGE LEVELS 


PARAMETER 

HS-26CT32MSR 

vcc 

4.50 

VIH 

3.00 

VS 

1.30 

VT 

50 

VW 

VOH-0.5 

GND 

0 





Harris - Space Level Product Flow 

Wafer Lot Acceptance (All Lots) Method 5007 100% Interim Electrical Test 2 (Note 1) 

(Includes SEM) 100 % Dynamic Burn-In 240 Hour, +125®C or Equivalent. 

Radiation Verification (Each Wafer) Method 1019, Method 1015 

300k RAD (Si). 4 SamplesWafer.O Rejects 100% Interim Electrical 3 (Hotel) 

100% Nondestructive Bond Pull Method 2023 100% Final Electrical Test 

100% Internal Visual Inspection Method 2010 100 % Rne and Gross Seal Method 1014 

100% Temperature Cycling Method 1010 Condition C 10 o% Radiogtaphics Method 2012 (2 Views) 

100% Constant Acceleration 100%External Visual Method 2009 

100% Particle Impact Noise Detection Testing Group A (All Tests) Method 5005 (Class S) 

100% External Visual Inspection group q (Optional) Method 5005 (Class S) (Note 2) 

100% Serialization Group D (Optional) Method 5005 (Class S) (Note 2) 

100% Initial Electrical Test C»l and/or GSI (Optional (Note 2) 

100% Static Burn-Ini: 24Hour,+125^ Min, Method 1015 Data Package Generation (Note 3) 

100% Interim Electrical Test 1 (Note 1) 

100% Static Bum-In 2: 24 Hour,+125®C Min. Method 1015 
NOTES: 

1 . Failure from interim electrical tests 1 and 2 are combined for determining PDA (PDA = 5% for subgroups 1,7,9 and delta failures com¬ 
bined, PDA = 3% for subgroup 7 failures). Interim electrical tests 3 PDA (PDA = 5% for subgroups 1,7,9 and delta failures combined, 
PDA = 3% for subgroup 7 failures). 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Data Package Contents: 

Cover Sheet (P.O. Number, Customer Number, Lot Date Code, Harris Number, Lot Number, Quantity). 

Certificate of Conformance (as found on shipper). 

Lot Serial Number Sheet (Good Unit(s) Serial Number and Lot Number). 

Variables Data (All Read, Record, and delta operations). 

Group A Attributes Data Summary. 

Wafer Lot Acceptance Report (Method 5007) to include SEM photos. NOTE: SEM photos to include % of step coverage. 

X-Ray Report and File(s), including parameter measureiDents. 

GAMMA Radiation Report with initial shipment of devices from the same wafer lot; containing a Cover Page, Disposition, Rad Dose, 

Lot Number, Test Package, Spec Number(s), Test Equipment, etc. Irradiation Read and Record data will be on file at Harris. 
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HS-26CT32MS 


Metallization Topology 

DIE DIMENSIONS: 

84milsx 130 mils 
(2140^lm x3290^lm) 

METALLIZATION: 

Ml: Mo/Tiw 
Thickness: 580oA 

M2: Al/Si/Cu 

Thickness: lOkA ±1kA 

GLASSIVATION: 

Type: Si02 

Thickness: 10kA± IkA 


DIE ATTACH: 

Silver Glass 

WORST CASE CURRENT DENSITY: 

<2.0 X lO^A/cm^ 

BOND PAD SIZE: llOjim x 100pm 


Metallization Mask Layout 


HS-26C/T32RH 



(13) DOUT 


(12) ENAB 


(11) COUT 
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HS-80C85RH Radiation Hardened 8-Bit CMOS Microprocessor. 10-3 

HS-80C86RH Radiation Hardened 16-Bit CMOS Microprocessor. 10-23 













SEMICONDUCTOR 


HS-80C85RH 


December 1992 


Radiation Hardened 
8-Bit CMOS Microprocessor 


Features 

• Radiation Hardened EPI-CMOS 

- Parametrics Guaranteed 1x10^ RAD(Si) 

- Transient Upset > 1 X 10® RAD(Si)/s 

- Latch-up Free >1x10^^ RAD(Siys 

• Low Standby Current 500^.A Max 

• Low Operating Current 5.0mA/MHz (X^ Input) 

• Electrically Equivalent to Sandia SA 3000 

• 100% Software Compatible with INTEL 8085 

• Operation from DC to 2MHz, Post Radiation 

• Single 5 Volt Power Supply 

• On-Chip Clock Generator and System Controller 

• Four Vectored Interrupt Inputs 

• Completely Static Design 

• Seif Aligned Junction Isolated (SAJI) Process 

• Military Temperature Range -55°C to +125®C 

Description 

The HS-80C85RH Is an 8-bit CMOS microprocessor fabricated using the 
Harris radiation hardened self-aligned junction isolated (SAJI) silicon gate 
technology. Latch-up free operation Is achieved by the use of epitaxial 
starting material to eliminate the parasitic SCR effect seen in conventional 
bulk CMOS devices. 

The HS-80C85RH Is a functional logic emulation of the HMOS 8085 and its 
instruction set is 100% software compatible with the HMOS device. The 
HS80C85RH is designed for operation with a single 5 volt power supply. Its 
high level of integration allows the construction of a radiation hardened 
microcomputer system with as few as three ICs (HS-80C85RH CPU, 
HS83C55RH ROM I/O, and the HS-81C55/56RH RAM I/O. 


Functional Diagram 

IfjTA RST RST RST 

INTR A 5.5 6.5 7.5 TRAP SID SOD 





Pinouts 

HS-80C85RH 40 LEAD BRAZE SEAL DIP 
COMPLIANT OUTLINE D5, CONFIGURATION 3 

TOP VIEW 


RESET OUT [T 
SOD [T 
SID [? 
TRAP [T 
RST 7.5 [7 
RST 6.5 [? 
RST 5.5 [? 
INTR IjO 

ADO [12 


13 VDD 
H HOLD 
H HLDA 
H CLOCK OUT 

H RESET IN 
H READY 
13 lO/M 
H SI 

13 WR 

13 ale 

^ SO 
H A15 


HS-80C85RH 42 LEAD BRAZE SEAL FLATPACK 
HARRIS PACKAGE CODE HWN 
TOP VIEW 


XI 

X2CZI 
RESET c= = 
OUT 

sode= = 
SIDI= = 
TRAP nr = 
RST 7.5= = 
RST 6.5 C : 
RST 5 . 51 =: 
|NTRC= = 


INTACT 
ADOCT 
AD1 = 
AD2C= 
AD3I= 
AD4E= 


1 

42 

2 

41 

3 

40 

4 

39 

5 

38 

6 

37 

7 

36 

8 

35 

9 

34 

10 

33 

11 

32 

12 

31 

13 

30 

14 

29 

15 

28 

16 

27 

17 

26 

18 

25 

19 

24 

20 

23 

21 

22 


^^VDD 
= =lHOLD 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper i.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ _ 


File Number 3036 











































HS-80C85RH 


Pin Description 



SO.SI^and 31,35, 
lO/M & 36 


Address Bus: The most significant 8 bits of the memory address or the 8 bits of the I/O address, 
3-stated during Hold and Halt modes and during RESET. 


Multiplexed Address/Data Bus: Lower 8 bits of the memory address (or I/O address) appear on 
the bus during the first clock cycle (T state) of a machine cycle. It then becomes the data bus 
during the second and third clock cycles. 


Address Latch Enable: It occurs during the first clock state of a machine cycle and enables the 
address to get latched into the on-chip latch of peripherals. The falling edge of ALE is set to guar¬ 
antee setup and hold times for the address information. The falling edge of ALE can also be used 
to strobe the status informatbn. ALE is never 3-stated. 


O Machine Cycle Status: 



lO/M S1 SO Status 

0 0 1 Memory write 

0 1 0 Memory write 

1 0 11/0 write 


1 Opcode fetch 

1 Opcode fetch 

1 interrupt acknowledge 

0 Halt 


T = 3-State (high impedance) 

X = Unspecified 

SI can be used as an advanced R/W status. lO/R SO and SI become valid at the beginning of 
a machine cycle and remain stable throughout the cycle. The falling edge of ALE may be used 
to latch the state of these lines. 


Read Control: A low level on RD indicates the selected memory or I/O device is to be read and 
that the Data Bus is available for the data transfer, 3-stated during Hold and Halt modes and dur¬ 
ing RESET. 


Write Control: A low level on WR Indicates the data on the Data Bus is to be written into the se¬ 
lected memory or I/O location. Data Is set up at the trailing edge of WR, 3-stated during Hold and 
Halt modes and during RESET. 


Ready: If READY is high during a read or write cycle. It indicates that the memory or peripheral 
Is ready to send or receive data. If READY is low, the cpu will wait an Integral number of clock 
cycles for READY to go high before completing the read or write cycle. READY must conform to 
specified setup and hold times. 


Hold: Indicates that another master is requesting the use of the address and data buses. The 
cpu, upon receiving the hold request, will relinquish the use of the bus as soon as the completion 
of the current bus transfer. Internal processing can continue. The processor can regain the bus 
only after th^OLD is removed. When the HOLD Is acknowledged, the Address, Data Bus, RD, 
WR, and lO/M lines are 3-stated. 


Hold Acknowledge: Indicates that the cpu has received the HOLD request and that It will relin¬ 
quish the bus in the next clock cycle. HLDA goes low after the Hold request is removed. The cpu 
takes the bus one half clock cycle after HLDA goes low. 
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HS-80C85RH 


Pin Description (continued) 



PIN 



SYMBOL 

NUMBER 

TYPE 

DESCRIPTION 



Interrupt Request: Is used as a general purpose Interrupt. It is sampled only during the next to 
the last clock cycle of an instruction and during Hold an d Halt states. If it is active, the Program 
Counter (PC) will be inhibited from incrementing and an INTA will be issued. During this cycle a 
RESTART or CALL Instruction can be Inserted to jump to the Interrupt service routine. The INTR 
is enabled and disabled by software. It is disabled by Reset and Immediately after an interrupt Is 
accepted. 


Interrupt Acknowledge: Is used instead of (and has the same timing as) RD during the Instruc¬ 
tion cycle after an INTR is accepted. It can be used to activate an 8259A interrupt chip or some 
other interrupt port. 


Restart Interrupts: These three inputs have the same timing as INTR except they cause an 
internal RESTART to be automatically inserted. 

The priority of these interrupts is ordered as shown in Table 6. These interrupts have a higher 
priority than INTR. in addition, they may be individually masked out using the SIM instruction. 


Trap: Trap interrupt Is a non-maskable RESTART Interrupt. It is recognized at the same time as 
INTR or RST 5.5-7.5. It Is unaffected by any mask or Interrupt Enable. It has the highest priority 
of any interrupt. (See Table 6.) 


Reset In: Sets the Program Counter to zero and resets the Interrupt Enable and HLDA flip-flops. 
The data and address buses and the control lines are 3-stated during RESET and because of 
the asynchronous nature of RESET t he processo r*s internal registers and flags may be altered 
by RESET with unpredictable results. RESET IN Is a Schmitt-triggered input, allow ing connec - 
tion to an R-C network for power-on RESET delay (see Figure 1). Upon power-up, RESET IN 
must remain low for at least 10 “clock cycle* after minim um VDD has been reached. For proper 
reset operation after the power-up duration, RESET IN should b e kept low a minimum of three 
clock periods. The CPU is held in the reset condition as long as RESET IN is applied. 


Reset Out: Reset Out indicates cpu is being reset. Can be used as a system reset. The signal 
is synchronized to the processor clock and lasts an Integral number of clock periods. 


XI and X2: Are connected to a crystal, LC, or RC network to drive the internal clock generator. 
X, can also be an external clock Input from a logic gate. The input frequency Is divided by 2 to 
give the processor’s internal operating frequency. 


Clock: Clock output for use as a system clock. The period of CLK is twice the XI, X2 input 
period. 


Serial Input Data Line: The data on this line is loaded into accumulator bit 7 whenever a RIM 
instruction is executed. 


Serial Output Data Line: The output SOD is set or reset as specified by the SIM instruction. 


Power: +5V supply. 


Ground: Reference. 




TYPICAL POWER-ON RESET RC VALUES* 

R1 s75Kn 

CI-I^F 


* Values may have to vary due to applied power supply ramp up time. 

FIGURE 1. POWER-ON RESET CIRCUIT 
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Specifications HS-80C85RH 


Reliability Information 

Thermal Resistance 


eia 


Absolute Maximum Ratings 

Supply Voltage .....+7.0V 

Input, Output or I/O Voltage.GND-0.3V to VCC+0.3V 

Storage Temperature Range...... -65°C to +150°C 

Junction Temperature ....+175°C 

Lead Temperature (Soldering 10s)....+300°C 

Typical Derating Factor.__ .... .2.0mA/MHz Increase in IDDOP 

ESD Classification.....Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the opeiationed sections of this specification is not implied. 


^ia ®jc 

Braze Seal DIP Package. 25.8’^C/W 9.9°C/W 

Braze Seal Flatpack Package “..... 36.1 °C/W 9.0°C/W 

Maximum Package Power Dissipation at +125°C 

Braze Seal DIP Package... 1.94W 

Braze Seal Flatpack Package ....1.39W 


Operating Conditions 

operating Supply Voltage Range (VDD) ....... +4.75V to +5.25V Input Low Voltage..OV to +0.8V 

Operating Temperature Range (T^).-55°C to +125°C Input High Voltage.VDD -0.5V to VDD 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Leakage 
Current 

IIH or 

IIL 

VDD = 5.25V, VI = VDD 
orGND 

1,2,3 

-55®C, +25°C, or 
+125°C 

-1.0 

1.0 

pA 

High Level Output 
Voltage 

VOH 

VDD = 4.75V, IOH =-1.0mA 

1,2,3 

-55°C, +25°C, or 
+125°C 

VDD -0.5 

- 

V 

Low Level Output 
Voltage 

VOL 

VDD = 5.25V, IOL= 1.0mA, 

1,2,3 

-55®C, +25°C, or 
+125°C 

- 

0.5 

V 

Static Current 

IDDSB 

VDD = 5.25V, Clock Out=Hi 
and Low 

1,2,3 

-55°C, +25°C, or 
+125°C 

- 

500 

pA 

Operating Supply 
Current (Note 2) 

IDDOP 

VDD = 5.25V, f= 1MHz 
(Note 2) 

1,2,3 

-55°C, +25°C, or 
+125°C 

■ 

5.0 

mA/MHz 

Functional Tests 

FT 

VDD = 4.75V and 5.25V, 
TCYC = 500ns. 

VOL^ VDD/2, VOH ^ VDD/2 

7,8A,8B 

-55°C, +25°C, or 
+125°C 





NOTES: 

1. Ail devices guaranteed at worst case limits and over radiation. 

2. Operating supply current (IDDOP) is proportional to crystal frequency. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 




GROUP A 


LIMITS 


PARAMETERS 

SYMBOL 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

CLK Low Time (Standard CLK Loading) 

T1 

9,10,11 

-55°C, +25°C, +125°C 

40 

- 

ns 

CLK High Time (Standard CLK Loading) 

T2 

9,10,11 

-55°C, +25°C, +125°C 

100 

- 

ns 

CLK Rise Time 

Tr 

9,10,11 

-55°C, +25°C, +125°C 

- 

115 

ns 

CLK Fall Time 

Tf 

9,10,11 

-55°C, +25°C, +125°C 

- 

115 

ns 

XI Rising to CLK Rising 

TXKR 

9,10,11 

-55°C, +25°C, +125°C 

30 

250 

ns 

XI Rising to CLK Falling 

TXKF 

9,10,11 

-55°C, +25®C, +125®C 

50 

275 

ns 

A8-15 Valid to Leading Edge of Control (Note 5) 

TAC 

9,10,11 

-55°C, +25°C, +125°C 

300 

- 

ns 

AO-7 Valid to Leading Edge of Control 

TACL 

9,10,11 

-55°C, +25°C, +125°C 

300 

- 

ns 

AO-15 Valid to Valid Data In 

TAD 

9,10,11 

-55°C, +25°C, +125°C 

875 

- 

ns 

Address Float After Leading Edge of READ 
(INTA) 

TAFR 

9,10,11 

-55°C, +25°C, +125°C 

- 

70 

ns 

A8-15 Valid Before Trailing Edge of ALE (Note 5) 

TAL 

9,10,11 

-55°C, +25®C, +125°C 

75 

- 

ns 

AO-7 Valid Before Trailing Edge of ALE 

tALL 

9,10,11 

-55“C, +25“C, +125°C 

125 

- 

ns 




























































































































































Specifications HS~80C85RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

READY Valid from Address 

Valid 

TARY 

9,10,11 

-55°C, +25°C, +125°C 

250 

■ 

ns 

Address (A8-15) Valid After Control 

TCA 

9,10,11 

-55°C, +25°C. +125°C 

150 

- 

ns 

Width of Control Low (RD, WR, INTA) Edge of 
ALE 

TCC 

9,10,11 

-55°C, +25°C, +125°C 

575 


ns 

Trailing Edge of Control to Leading Edge of ALE 

TCL 

9,10,11 

-55°C, +25°C, +125°C 

60 

- 

ns 

Data Valid to Trailing Edge of WRITE 

TDW 

9,10,11 

-55°C, +25°C, +125°C 

575 

- 

ns 

HLDA to Bus Enable 

THABE 

9,10,11 

-55°C, +25°C, +125°C 

- 

375 

ns 

Bus Float After HLDA 

THABF 

9,10,11 

-55°C, +25°C, +125°C 

- 

375 

ns 

HLDA Valid to Trailing Edge of CLK 

THACK 

9,10,11 

-55°C, +25°C, +125®C 

90 

- 

ns 

HOLD Hoid Time 

THDH 

9,10,11 

-55°C, +25°C, +125°C 

- 

0 

ns 

HOLD Setup Time to Trailing Edge of CLK 

THDS 

9,10,11 

-55°C, +25°C, -i-125°C 

- 

300 

ns 

INTR Hold Time 

THINH 

9,10,11 

-55°C, + 250 C, +I 250 C 

- 

0 

ns 

INTR, RST and TRAP Setup Time to Falling Edge 
of CLK 

TINS 

9,10,11 

-55°C, +25°C, +125°C 

- 

375 

ns 

Address Hold Time After ALE 

TLA 

9,10,11 

-55°C, +25°C, -h125°C 

75 

- 

ns 

Trailing Edge of ALE to Leading Edge of Control 

TLC 

9,10,11 

-55°C, +25°C, +125°C 

150 

- 

ns 

ALE Low During CLK High 

TLCK 

9,10,11 

-55°C, +25°C, +125°C 

125 

- 

ns 

ALE to Valid Data During Read 

TLDR 

9,10,11 

-55°C, +25°C, +125°C 

675 

- 

ns 

ALE to Valid Data During Write 

TLDW 

9,10,11 

-55°C, +25°C, +125°C 

- 

350 

ns 

ALE Width 

TLL 

9,10,11 

-55°C, +25°C, +125°C 

200 

- 

ns 

ALE to READY Stable 

TLRY 

9,10,11 

-55°C, +25°C, +125°C 

- 

175 

ns 

Trailing Edge of READ to Re-Enabling the Ad¬ 
dress 

TRAE 

9,10, 11 

-55°C, +25°C, +125°C 

120 

- 

ns 

READ (or INTA) to Valid Data 

TRD 

9,10,11 

-55°C, +25°C, +125°C 

375 

- 

ns 

Control Trailing Edge to Leading Edge of Next 
Control 

TRV 

9,10,11 

-55°C, +25°C, +125°C 

550 

■ 

ns 

Data Hold Time After READ INTA 

TRDH 

9,10,11 

-55°C, +25°C, +125°C 

- 

0 

ns 

READY Hold Time 

TRYH 

9,10,11 

-55°C, +25°C, +125°C 

- 

0 

ns 

READY Setup Time to Leading Edge of CLK 

TRYS 

9,10,11 

-55°C, +25°C, +125°C 

- 

250 

ns 

Data Valid After Trailing Edge of WRITE 

TWD 

9,10,11 

-55°C, +25°C, +125°C 

150 

- 

ns 

LEADING Edge of WRITE to Data Valid 

TWDL 

9,10,11 

-55°C, +25°C, +125°C 

- 

50 

ns 


NOTES: 

1. Output timings are measured with a purely capacitive load, CL = 150pF 

2. VDD = 4.75V, VIH = 4.25V, VIL = 0.8V 

3. Delay times are measured with a 1 MHz clock. An algorithm Is used to convert the delays into the AC timings above with a TCYC = 500ns. 

4. The AC table is tested as shown above to guarantee the processor system timing. 

5. A8 - A15 address specifications also apply to lO/M, SO and S1 except A8 - A15 are undefined during T4-T6 of off cycle whereas lO/M, 
So, and SI are stable. 
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Specifications HS-80C85RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETERS 

SYMBOL 

(NOTE 1) 
CONDITIONS 

TEMPERATURE 

LIMITS 

UNITS 


Input Capacitance 

CIN 

VDD = Open, f= 1MHz 

Ta = +25°C 

- 

B 

PF 

I/O Capacitance 

Cl/O 

YDD = Open, f= 1MHz 

Ta = +25°C 

- 

B 

PF 

Output Capacitance 

GOUT 

VDD = Open, f= 1MHz 

Ta = +25°C 

■D 

pF 


NOTE: 

1. All measurements referenced to device ground. 

TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The post irradiation test conditions and limits are the same as those listed in Table 1 & 2 



TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

±60mV 

Output High Voltage 

VOH 

±400mV 

Input Leakage Current 

ML 

tIOOnA 

Input Leakage Current 

IIH 

±lOOnA 

Static Current 

IDDSB 

±50pA 



TABLE 6. INTERRUPT PRIORITY, RESTART ADDRESS, AND SENSITIVITY 



NAME 

PRIORITY 

ADDRESS BRANCHED TO (1) 
WHEN INTERRUPT OCCURS 

TYPE TRIGGER 

TRAP 

1 

24H 

Rising edge and high level until sampled. 

RST7.5 

2 

3CH 

Rising edge (latched) 

RST6.5 

3 

34CH 

High level until sampled. 

RST5.5 

4 

2CH 

High level until sampled. 

INTR 

5 

See Note 2 

High levei until sampled. 



1. The processor pushes the PC on the stack before branching to the indicated address. 

2. The address branched to depends on the instruction provided to the cpu when the intermpt is acknowledged. 
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HS-80C85RH 


Waveforms (continued) 

INTERRUPT AND HOLD 


I T2 I T3 I T4 IT5 | T6 [TI 


HOLD T1 T2 


BUS FLOATING* 


HOLD- 

tHDH—W 
HI nA tHDS — 

tHACK- 



* lO/M IS ALSO FLOATING DURING THIS TIME. 


TABLES. INSTRUCTION SET SUMMARY 


INSTRUCTION CODE 




OPERATIONS 

DESCRIPTION 


Move register to 
register 


Move register to 
memory 



Push register Pair 
H & L on stack 


Push A and Flags 
on stack 


INSTRUCTION CODE 


IIE3E9I3E9E9E9E9E9 


OPERATIONS 

DESCRIPTION 



Increment register 


Decrement register 


Increment memory 


Decrement memory 


Increments &C 
registers 


Increment D & E 
registers 


Pop register Pair B 
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INSTRUCTION CODE 


■! 



OPERATIONS 

DESCRIPTION 


Pop register Pair D 
& E off stack 


Popregister Pair 
H & L off stack 


Pop A and Flags off 
stack 


Exchange top ot 
stack, H & L 


H & Ltostack 
pointer 


Load immediate 
stack pointer 


Increment stack 
pointer 


Decrement stack 
pointer 


Jump unconditional 


Jump on carry 


Jump on no carry 


Jump on zero 


dump on no zero 


Jump on positive 


Jump on minus 


Jump on parity 
even 


Jump on parity odd 


H & L to program 


Call unconditional 


Call on carry 


Call on no carry 




And register with A 


Exclusive OR 
register with A 


OR register with A 


Compare register 
with A 


And memory with A 


Exclusive OR mem¬ 
ory with A 


OR memory with A 


Compare memory 
with A 


And immediate 
with A 


Exclusive OR 
immediate with A 


OR immediate 
with A 


Compare immedi¬ 
ate with A 


Rotate A left 


Rotate A right 


MNEMONIC 


RAL 


INSTRUCTION CODE 




OPERATIONS 

DESCRIPTION 


Rotate A left 
through carry 


Rotate A right 
through carry 


Increment H & L 
registers 


Decrement B & C 


Decrement D & E 


Decrement H & L 


Add register to A 


Add register to A 
with carry 


Add memory to A 


Add memory to A 
with carry 


Add immediate to A 


Add immediate to A 
with carry 


Add B & C to H & L 


AddD&EtoH&L 


Add H & L to H & L 


Add stack pointer to 
H&L 


Subtract register 
from A 


Subtract register 
from A with borrow 


Subtract memory 
from A 


Subtract memory 
from A with borrow 


Subtract immedi¬ 
ate from A 


Subtract immedi¬ 
ate from A with 
borrow 


Complement A 


Set carry 


Complement carry 


Decimal adjust A 


( ■ ' ■ 


Enable Interrupts 


Disable Interrupt 


No-operation 


Halt 


Read Interrupt 
Mask 


Set Interrupt Mask 


NOTES: 

1. DDSorSSS: BOOO, C001, D010, EOII. HIOO, L101, Memory 110, All 1 

2. Two possible cycle times (6/12) indicate instruction cycles dependent on condi¬ 
tion flags, 

• All mnemonics copyrighted © Intel Corporatbn 1976 




RIM 


SIM 
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Functional Description 

The HS-80C85RH is a complete 8-bit parallel central pro¬ 
cessing unit implemented In a self aligned, silicon gate, 
CMOS technology. Its static design allows the device to be 
operated at any external clock frequency from a maximum of 
4MHz down to DC. The processor clock can be stopped In 
either the high or low state and held there indefinitely This 
type of operation is especially useful for system debug or 
power critical applications. The device Is designed to fit Into 
a minimum system of three ICs: CPU (HS-80C85RH), RAM/ 
10 (HS-81C55/56RH) and ROM/10 Chip (HS-83C55RH). ' 

Since the HS-80C85RH is Implemented in CMOS, all of the 
advantages of CMOS technology are inherent in the device. 
These advantages Include low standby and operating power, 
high noise Immunity, moderately high speed, wide operating 
temperature range, and designed-ln radiation hardness. 
Thus the HS-80C85RH is Ideal for weapons and space 
applications. 

The HS-80C85RH has twelve addressable 8-bit registers. 
Four of them can function only as two 16-blt register pairs. 
Six others can be used Interchangeably as 8-bit registers or 
as 16-bit register pairs. The HS-80C85RH register set Is as 
follows: 


MNEMONIC 

REGISTER 

CONTENTS 

ACC or A 

Accumulator 

8 -bits 

PC 

Program Counter 

16-bit Address 

BC, DE, HL 

General-Purpose 
Registers; Data 
Pointer(HL) 

8 -bits X 6 or 

16-bits X 3 

SP 

Stack Pointer 

16-bit Address 

Flags or F 

Flag Register 

5 Flags (8-bit space) 


The HS-80C85RH uses a multiplexed Data Bus. The 
address is split between the higher 8-bit Address Bus and 
the lower 8-bit Address/Data Bus. During the first T state 
(clock cycle) of a machine cycle the low order address Is 
sent out on the Address/Data bus. These lower 8 bits may 
be latched externally by the Address Latch Enable signal 
(ALE). During the rest of the machine cycle the data bus is 
used for memory or I/O data. 

The HS-80C85RH provides RD, WR, SO, SI, and 10/ M sig- 
nals for bus control. An Interrupt Acknowledge signal (INTA) 
is also provided. HOLD and all Interrupts are synchronized 
with the processor’s internal clock. The HS-80C85RH also 
provides Serial Input Data (SID) and Serial Output Data 
(SOD) lines for simple serial interface. 

In addition to these features, the HS-80C85RH has three 
maskable, vector interrupt pins, one nonmaskable TRAP 
interrupt, and a bus vectored Interrupt, INTR. 

Interrupt and Serial I/O 

The HS-80C85RH has 5 Interrupt Inputs: INTR, RST 5.5, 
RST 6.5, RST 7.5, and TRAP INTR Is maskable (can be 


enabled or disabled by El or Dl software instructions), and 
causes the CPU to fetch in an RST instruction, externally 
placed on the data bus, which vectors a branch to any one of 
eight fixed memory locations (Restart addresses). The deci¬ 
mal addresses of these dedicated locations are: 0, 8, 16, 
24, 32, 40, 48, and 56. Any of these addresses may be used 
to store the first Instruction(s) of a routine designed to 
service the requirements of an interrupting device. Since the 
(RST) is a call, completion of the instruction also stores the 
old program counter contents on the STACK. Each of the 
three RESTART inputs, 5.5, 6.5, and 7.5, has a programma¬ 
ble mask. TRAP is also a RESTART interrupt but It is 
nonmaskable. 

The three maskable interrupts cause the internal execution 
of RESTART (saving the program counter in the stack and 
branching to the RESTART address) if the interrupts are 
enabled and If the Interrupt mask Is not set. The non¬ 
maskable TRAP causes the Internal execution of a 
RESTART vector Independent of the state of the interrupt 
enable or masks. (See Table 6.) 

There are two different types of Inputs in the restart 
interrupts. RST 5.5 and RST 6.5 are high level-sensitive and 
are recognized with the same timing as INTR. RST 7.5 is 
rising edge sensitive. 

For RST 7.5, only a pulse Is required to set an internal 
flipflop which generates the internal interrupt request (a 
normally high level signal with a low going pulse Is recom¬ 
mended for highest system noise Immunity). The RST 7.5 
request flip-flop remains set until the request is serviced. 
Then it Is reset automatically. This flip-flop may also be reset 
by using the SIM instruction or by Issuing a RESET IN to the 
80C85RH. The RST 7.5 internal flip-flop will be set by a 
pulse on the RST 7.5 pin even when the RST 7.5 interrupt Is 
masked out. 

The status of the three RST inte rrupt masks can only be 
affected by the SIM instruction and RESET IN. 

The interrupts are arranged in a fixed priority that determines 
which interrupt is to be recognized if more than one Is 
pending as follows: TRAP-highest priority, RST 7.5, RST 
6.5, RST 5.5, INTR-lowest priority. This priority scheme does 
not take Into account the priority of a routine that was started 
by a higher priority interrupt. RST 5.5 can interrupt an RST 
7.5 routine if the interrupts are re-enabled before the end of 
the RST 7.5 routine. 

The TRAP Interrupt is useful for catastrophic events such as 
power failure or bus error. The TRAP input Is recognized just 
as any other interrupt but has the highest priority. It Is not 
affected by any flag or mask. The TRAP Input is both edge 
and level sensitive. The TRAP input must go high and 
remain high until it is acknowledged. It will not be recognized 
again until It goes low, then high again. This avoids any false 
triggering due to noise or logic glitches. Figure 2 illustrates 
the TRAP Interrupt request circuitry within the HS-80C85RH. 
Note that the servicing of any interrupt (TRAP, RST 7.5, RST 
6.5, RST 5.5, INTR) disables all future interrupts (except 
traps) until an El instruction is executed. 
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The TRAP interrupt is special in that is disables Interrupts, 
but preserves the previous interrupt enable status. Perform¬ 
ing the first RIM instruction following a TRAP interrupt allows 
you to determine whether Interrupts were enabled or 
disabled prior to the TRAP. All subsequent RIM Instructions 
provide current interrupt enable status. Performing a RIM 
instruction following INTR, or RST 5.5-7.5 will provide 
current interrupt enable status, revealing that interrupts are 
disabled. 

The serial I/O system is also controlled by the RIM and SIM 
instructions. SID is read by RIM, and SIM sets the SOD 
data. 

Driving the XI and X2 inputs 

You may drive the clock inputs of the HS-80C85RH with a 
crystal, an LC tuned circuit, an RC network, or an external 
clock source. The driving frequency may be any value from 
DC to 4MHz and must be twice the desired Internal clock 
frequency. 

The following guidelines should be observed when a crystal 
is used to drive the HS-80C85RH clock input: 

1. A 20pF capacitor should be connected from X2 to ground to 
assure oscillator start-up at the correct frequency. 



2. A10MD resistor is required between XI and X2 for bias point 
stabilization, in addition, the crystal should have the following 
characteristics: 

1) Parallel resonance at twice the desired internal clock 
frequency 

2) CL (load capacitance) ^ 30pF 

3) CS (shunt capacitance) ^ 7pF 

4) RS (equivalent shunt resistance) ^ 75D 

5) Drive level: 10mW 

6) Frequency tolerance: ±0.005% (suggested) 

A parallel-resonant LC circuit may be used as the frequency¬ 
determining network for the HS-80C85RH, providing that its 
frequency tolerance of approximately ±10% is acceptable. 
The components are chosen from the formula: 

1 

'^= " . . : -— ■ ■ 

2Tci L (Cext + Cint) 

To minimize variations in frequency, it is recommended that 
you choose a value for Cext that is at least twice that of Cint, 
or 30pF. The use of an LC circuit is not recommended for 
frequencies higher than approximately 4MHz. 

An RC circuit may be used as the frequency-determining 
network for the HS-80C85RH if maintaining a precise clock 
frequency is of no importance. Variations in the on-chip tim¬ 
ing generation can cause a wide variation in frequency when 
using the RC mode, its advantage is its low component cost. 
The driving frequency generated by the circuit shown is 
approximately 3MHz. it is not recommended that frequen¬ 
cies greatly higher or lower than this be attempted. 

Figure 3 shows the recommended clock driver circuits. 

For driving frequencies up to and including 4MHz you may 
supply the driving signal to XI and leave X2 open-circuited 
(Figure 3D). 



a.) QUARTZ CRYSTAL CLOCK DRIVER c.) RC CIRCUIT CLOCK DRIVER 



b.) LC TUNED CIRCUIT CLOCK DRIVER d.) 0-4MHz INPUT FREQUENCY EXTERNAL CLOCK DRIVER 

CIRCUIT 

FIGURES. CLOCK DRIVER CIRCUITS 
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HS-80C85RH Caveats 

1. An important caveat that is appiicabie to CMOS devices in gen¬ 
eral is that unused inputs should never be left floating. This rule 
also applies to inputs connected to a tri- state bus. The need for 
external pull-up resistors during tri-state bus conditions is elimi¬ 
nated by the presence of regenerative latches on the following 
HS-80C85RH output pins: AD0-AD7, A8-A15, and lO/M. Figure 
4 depicts an output and corresponding regenerative latch. When 
the output driver assumes the high impedance state, the latch 
holds the bus In whatever logic state (high or low) It was before 
the tri-state condition. A transient drive current of approximately 
±1.0mA at 0.5 VDD for tOnsec Is required to switch the latch. 
Thus, CMOS device inputs connected to the bus are not allowed 
to float during tri-state conditions. 

2. The ^ and WR pins of the HS-80C85RH contain Internal dy¬ 
namic pull-up transistors to avoid spurious selection of memory 
devices when the RD and WR pins assume the high impedance 
state. This eliminates the need for external resistive pull-ups on 
these pins. 

3. The RESET IN and XI Inputs on the HS-80C85RH are schmit 
trigger inputs. This eliminates the possibility of internal oscilla¬ 
tions in response to slow rise time input signals at these pins. 

4. A high frequency bypass capacitor of approximately 0.1 pF 
should be connected between VDD and GND to shunt power 
supply transients. 

5. The HS-80C85RH is functional within 10 input clock cycles after 
application of power (assuming that reset has been asserted 
from power-on). Start up conditions in the crystal controlled 
oscillator mode must also account for the characteristics of the 
oscillator. 


System Interface 

The HS-80C85RH family includes memory components, 
which are directly compatible to the HS-80C8SRH CPU. For 
example, a system consisting of the three radiation- 
hardened chips. HS-80C85RH, HS-81C56RH, and 

HS-83C55RH will have the following features: 

1. 2K Bytes ROM 

2. 256 Bytes RAM 

3. 1 Timer/Counter 

4. 4 8-bit I/O Ports 

5. 1 6-bit I/O Port 

6 . 4 Interrupt Levels 

7. Serial In/Serial Out Ports 

This minimum system, using the standard I/O technique is 
as shown in Figure 6. 

In addition to standard 1/0, the memory mapped I/O offers 
an efficient I/O addressing technique. With this technique, an 
area of memory address space is assigned for I/O address, 
thereby, using the memory address for I/O manipulation. 
Figure 7 shows the system configuration of Memory Mapped 
I/O using HS-80C85RH. 

The HS-80C85RH CPU can also interface with the standard 
radiation-hardened memory that does not have the 
multiplexed address/data bus. It will require use of the 
HS-82C12RH (8-blt latch) as shown In Figure 8. 



DRIVER REGENERATIVE 

LATCH 

FIGURE 4. OUTPUT DRIVEF^ND LATCH FOR PINS ADO-AD7, 
A8-A15 AND 10/M. 

Generating An HS-80C85RH Wait State 

If your system requirements are such that slow memories or 
peripheral devices are being used, the circuit shown in 
Figure 5 may be used to insert one WAIT state in each HS- 
80C85RH machine cycle. 

The D flip-flops should be chosen so that: 

1. CLK is rising edge-triggered 

2. CLEAR is low-level active. 

The READY line is used to extend the read and write pulse 
lengths so that the 80C85RH can be used with slow mem¬ 
ory. HOLD causes the CPU to relinquish the bus when it is 
through with it by floating the Address and Data Buses. 


TO 

80C85RH 

READY 

INPUT 


* ALE and CLK (OUT) should be buffered if CLK 
input of latch exceeds 80C85RH lOL or lOH. 

FIGURES. GENERATIONOFAWAiTSTATEFORHS-80C85RH 
CPU. 


ALE* —1 

CLEAR 

CLK 

“D” 

80C85RH 

CLK 

OUTPUT * 

CLK 

“D” 

\/nn 

F/F 

r\ 

Q , 

F/F 

VUU 

u 


D 


4r HDh 


IIntS addr/ _sol—► 

I ADDR DATA ALE RD WR lO/M cLK| VSS VDD 


CE X PORT I 


DATA/ PORT 
ADDR C 

iO/M IN 

TIMER 
RESET OUT 



ALE Q 

2 PORT 

AO-10 


■“X DATA/ 

jy/ ADDR . . 

-► K)/S? PORT 
RESET S 

" K.R ^VDD 


* Optional Connection 

FIGURE 6. HS-80C85RH MINIMUM SYSTEM (STANDARD I/O 
TECHNIQUE) 
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HS-80C85RH 

WR| 


RESET OUT I 
READY I 


H IQC IQ lU lU h* 12 O 

ui IS 111 IQ 1% 



> 

^15 

i o '§ 111 

o 


D 

GC 





* 

* HS-81C56RH 

HS-83C55RH 




(RAM -I- I/O + COUNTERR-IMER) 

{ROM+VO) 





](6)r J(8)r J(8)[ 


](8)r J(8)[ 


FIGURE 7. HS-80C85RH MINIMUM SYSTEM (MEMORY MAPPED I/O) 
HDH VSS VDD 



XI 

X2 RESET IN 


TRAP 

HOLD 

RST7.5 



HLDA 

RST6.5 

RST5.5 


HS-80C85RH 

SOD 

SID 

INTR 



SI 

INTA 

ADDR/ 

RESET 

SO 

ADDR 

DATA 

ALE RD WR lO/M RDY CLK | 


IQ/M (CS) 

WR 

RD 

STANDARD 

MEMORY 


JADDR (CS) 


’ Optional Connection 


CLK 

RESET 

IO/M(CS) 

WR 


I/O PORTS, 
CONTROLS 


STANDARD 

I/O 

ADDR 


FIGURE 8. HS-80C85RH SYSTEM (USING STANDARD MEMORIES) 
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Basic System Timing 

The HS-80C85RH has a multiplexed Data Bus. ALE is used 
as a strobe to sample the lower 8-bits of address on the Data 
Bus. Figure 9 shows an instruction fetch, memory read and 1/ 
O write cycle (as would occur during processing of the OUT 
instruction). Note that during the I/O write and read cycle 
that the I/O port address is copied on both the upper and 
lower half of the address. 

There are seven possible types of machine cycles. Which of 
these seven tak^ place Is defined by the status of the t hree 
status lin es (lO /M, SI, SO) and the three control signals (RD, 
WR, and INTA). (See Table 7.) The status lines can be used 
as advanced controls (for device selection, for example), 
since they become active at the T1 state, at the outset of 
each machine cycle. Control lines RD and WR are used as 
command lines since they become active when the transfer 
of data Is to take place. 

TABLE 7. HS-80C85RH MACHINE CYCLE CHART 


A machine cycle normally consists of three T states, with the 
exception of OPCODE FETCH, which normally has either 
four or six T stat es (unles s WAIT or HOLD states are forced 
by the receipt of READY or HOLD inputs). Any T state must 
be one of ten possible states, shown in Table 8. 

TABLE 8. HS-80C85RH MACHINE STATE CHART 

MACHINE STATUS & BUSES _ CONTROL 

STATE SI,SO lOyM A8-15 ADO-7 RD,WR INTA ALE 
T1 X X X X 1 1 r 

T2 XXXX XXO 

TWAIT XXX X X X 0 
T3 XXXX XXO 

T4 1 0** X TS 1 10 

T5 1 0** X TS 1 1 0 

T6 1 0** X TS 1 1 0 
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Specifications HS-80C85RH 


Burn-in Circuits 

HS-80C85RH 40 PIN DIP 


HS-80C85RH 40 PIN DIP 



co” [J 

--lx 

---1 


13-- 

5qI_AAA_ 

Tfi 



= 

LH. 

r7 




-IZ 

nr 




--L2. 

- n 

IT7 


H-nAV- 

- 

V± 




E2-vw-fil 

FI ... 177 


VW- 

- 

cm| n 
11.1 u. 


13—ws^- 

- 

F4 A A A ^ 


£3 """ 


^AA_fe= 




Ml 


^ ,AAA. 



££] ttTT 









STATIC 

MINIMUM OF 10 PULSES 

c-TLa vrm_. 

_^x XU- 

NOTES: 

VDD = 10V±10% 

R1=1K 
T > 200ns 

C must be pulsed a minimum of 10 times. 

After initial pulses, C should be left low. 


CO -TTJT.TLrLrLr' hJlJnJTJTJlXLTL 
Cl 7*— ” —*1 —' * [__I 

U P -512TSP^1024T 


VDD = 10V±5% 

VS = 5V±10% 

R2 = 10Kn 

All other resistors 100KO 
T = 5ps 
CO = 200KHz 

FO thru F7 have 50% duty cycles. 

FO = 50kHz, FI = FO/2, F2 = FI/2 ... F7 = F6/2 
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Burn-In Circuits (continued) 


HS-80C85RH 42 LEAD FLATPACK 



=-rLru j-UT_. 


HS-80C8SRH 42 LEAD FLATPACK 



DYNAMIC 

—It ^ 

CO JTJlJTJirLr' ^TTL 


512T^P^1024T 


VDD = 10V±5% 

All resistors are lOKfli 
T > 200ns 

C must be pulsed a minimum of 10 times. 
After initial pulses, C Is grounded. 


VDD = 10V±5% 

VS = 5V±5% 

R1 = 100KQ 
R2=10KD 

R3 = 5.1Kn (Pins 12-16, 19-21) 

CO = 200KHZ 50% duty cycle square wave 
Cl used to periodically reset processor 
T = 5ps 

FO thru F7 have 50% duty cycles. 

FO = 50kHz. FI = FO/2, F2 = FI/2 ... F7 = F6/2 
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Radiation Screening Procedure 

1. A random sample of two dice per wafer is drawn from the wafer 
lot. Wafer identity is retained. 

2. The sample die shall be assembled and tested for functionality in 
a ceramic DIP. 

3. The sample devices shall be subjected to a Total Dose Radiation 
level of 1 X 10® Rad(SI) +10% from a Gammacell 220 cobalt 60 
source or equivalent. The devices will be powered with 
VSUPPLY = +5V. The dose rate shall be between 50 rads/sec 
and 300 rads/sec. 

4. The Irradiation Circuit is shown below. 

5. The sample devices shall be started into test within 1 hour of irra¬ 
diation and have completed test within 2 hours of irradiation. The 
wafers are accepted only If the sample, exclusive of non-radiation 
failures, meets all electrical specifications at room temperature. 

6 . Radiation screening to a higher total dose is available. Custom¬ 
ers should contact their closest Harris Representative for details. 


Radiation Effects 

The HS-80C85RH has been designed to survive In a radia¬ 
tion environment and to meet the electrical characteristics. 
Latch-up free operation is achieved by the use of epitaxial 
starting material. Improved total dose hardness is obtained 
with special low temperature processing cycles. On a pro¬ 
duction basis, Harris performs screens for total dose hard¬ 
ness to a level of 1 x 10® Rad-Si. Transient radiation tests 
have shown the following results: 

1. Latch-up free to doses ^1x10^^ rads/sec. 

2. Upset (loss of stored data ^1x10® rads/sec. 
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Harris - Space Level Product Flow -Q (Note i) 

SEM - Traceable to Diffusion Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection Method 2010, Condition A 
Gamma Radiation Assurance Tests Method 1019 
Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Note 2) 

Temperature Cycling Method 1010, Condition C 
Constant Acceleration Method 2001, Condition E Min, Y1 
Particle Impact Noise Detection Method 2020, Condition A 
Electrical Tests Harris’ Option 
Serialization 

X-Ray Inspection Method 2012 

Eiectrical Tests Subgroup 1; Read and Record (TO) 

Static Burn-In Method 1015, Condition B, 72 Hours, 

+125°C Minimum 

Electrical Tests Subgroup 1; Read and Record (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A 

Dynamic Burn-In Method 1015 Condition D, 240 Hours, 
+125°C(Note3) 

Electrical Tests Subgroup 1; Read and Record (T2) 


Alternate Group A Subgroups 1,7, 9; Method 5005; 
Para 3.5.1.1 

Burn-In Delta Calculation (TO-T2) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1,7, A 

Electrical Test Subgroup 3; Read and Record 
Alternate Group A Subgroups 3, 8B, 11; Method 5005; 
Para 3.5.1.1 
Marking 

Electrical Tests Subgroup 2; Read and Record 
Alternate Group A Subgroups 2,8A, 10; Method 5005; 
Para 3.5.1.1 

Gross Leak Method 1014,100% 

Fine Leak Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection Method 5005 (Note 2) 

End-Point Electrical Parameters: 

B-5/ Subgroups 1, 2, 3, 7, 8A, 8B, 9, 10, 11 
B-6; Subgroups 1, 7, 9 

Group D Inspection Method 5005 (Notes 2, 4) 
End-Point Electrical Parameters: Subgroups 1,7, 9 
External Visual Inspection Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table 1 Shall apply; unless otherwise specified. 

2. These steps are optional and should be listed on the individual purchase order(s), when required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table 1 of Method 1015 

4. For group D, subgroup 3 inspection of package configurations which utilize a gold plated lid In its construction; the inspection criteria for 
illegible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 

5. Data package contains: 

Assembly attributes (Post Seal) Wafer lot acceptance report (including SEM report) 

Test attributes (includes Group A) X-ray report and film 

Shippable serial number list Test variables data 

Radiation testing certificate of conformance 
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SEMICONDUCTOR 


HS-80C86RH 


December 1992 


Radiation Hardened 
16-Bit CMOS Microprocessor 


Features 

• Radiation Hardened 

- Latch Up Free EPI-CMOS 

- Total Dose >100K RAD(Si) 

- Transient Upset >10® RAD(Si)/sec 

- Functional after Total Dose 1x10® RAD(Si) 

• Low Power Operation 

- ICCSB = SOO^A Maximum 

- ICCOP = 12mA/MHz Maximum 

• Pin Compatible with NMOS 8086 and Harris 80C86 

• Completely Static Design DC to 5MHz 

• 1 Mbyte of Direct Memory Addressing Capability 

• 24 Operand Addressing Modes 

• Bit, Byte, Word, and Block Move Operations 

• 8 and 16 Bit SignedAJnsigned Arithmetic 

- Binary or Decimal 

- Multiply and Divide 

• Bus-hold Circuitry Eliminates Pull-up Resistors for CMOS 
Designs 

• Hardened Fieid, Seif Aiigned, Junction Isolated CMOS 
Process 

• Single 5V Power Supply 

• Military Temperature Range -35°C to + 125°C 

Description 

The Harris HS-80C86RH high performance radiation hardened 16 
bit CMOS CPU is manufactured using a hardened field, seif 
aligned silicon gate CMOS process. Two modes of operation, MIN- 
imum for small systems and MAXimum for larger applications such 
as multi-processing, allow user configuration to achieve the 
highest performance level. Industry standard operation allows use 
of existing NMOS 8086 hardware and software designs. 


Pinouts 


HS-80C86RH 40 LEAD BRAZE SEAL DIP 
COMPLIANT OUTLINE D5, CONFIGURATION 3 

TOP VIEW 

MAX MIN 

GND [T ^ 4^ VDD 

AD14 [I ^ AD15 

AD13 [3 H AD16/S3 

AD12 [4 13 A17/S4 

AD11 [? g A18/S5 

AD10 [? H A19/S6 

ADQ [7 ^ BHE/S7 

AD8 [? 13 MNffi 

AD7 [? H ^ 

AD6 [10 ^ ^GTO (HOLD) 

ADS gi 3^ ^GTI (HLDA) 

AD4 Ql g LOCK (WR) 

AD3 g] 13 S2 (M/iO) 

AD2 g4 13 ^ (DT/R^) 

ADI gs 11 ^ (^) 

ADO gi H QSO (ALE) 

NMI g] ^ QS1 {mK) 

INTR gs H TEST 

CLK gs H READY 

GND E 21 I RESET 


HS-80C86RH 42 I 
HARRIS 


LEAD BRAZE SEAL FLATPACK 
PACKAGE CODE HWN 
TOP VIEW 


1 

42 I 

2 

41 I 

3 

40 [ 

4 

39 [ 

5 

38 I 

6 

37 [ 

7 

36 I 

8 

35 I 

9 

34 [ 

10 

33 I 

11 

32 I 

12 

31 [ 

13 

30 [ 

14 

29 j 

15 

28 [ 

16 

27 [ 

17 

26 I 

18 

25 I 

19 

24 I 

20 

23 

21 

22 1 



= =3RQ^GT0 (HOLD) 
= ==R^T1 (HLDA) 
: =I£CK (WR) 
:=3S2 (Myio) 

:=3S1 (dt/R) 

= =3^ (DEN) 
:=1QS0 (ALE) 

:=3QS1 (i?5TA) 

: =3 TEST 
: =3 READY 
RESET 


CAUTION: Those devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 10 23 
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HS-80C86RH 


Pin Descrii 

ption 

SYMBOL 

PIN 

NUMBER 

TYPE 

DESCRIPTION 

The following pin function descriptions are for HS-80C86RH systems in either minimum or maximum mode. The "Locai Bus" in these de¬ 
scriptions is the direct muitipiexed bus interface connection to the HS-80C86RH (without regard to additional bus buffers). 

AD15-ADO 

2-16, 39 

I/O 

ADDRESS DATA BUS: These lines constitute the time multiplexed memory/10 address (T1) 
and data (T2, T3, TW, T4) bus. AO is anaiogous to BHE for the lower byte of the data bus, pins 
D7-D0. It is LOW during T1 when a byte is to be transferred on the lower portion of the bus in 
memory or i/0 operations. Eight-bit oriented devices tied to the iower half would normally use 
ADO to condition chip select functions (See BHE). These lines are active HIGH and are held at 
high impedance to the last valid logic level during interrupt acknowledge and local bus "hold ac¬ 
knowledge” or "grant sequerx:e*. 

A19/S6 

A18/S5 

A17/S4 

A16/S3 

35-38 

0 

ADDRESS/STATUS: During T1, these are the four most significant address lines for memory 
operations. During I/O operations these lines are low. During memory and I/O operations, status 
information is available on these lines during T2, T3, TW, T4. S6 is always zero. The status of 
the interrupt enable FLAG bit (S5) is updated at the beginning of each CLK cycle. S4 and S3 are 
encoded. 

This information indicates which segment register is presently being used for data accessing. 
These lines are held at high impedance to the last valid logic level during local bus "hold acknowl¬ 
edge’ or "grant sequence". 

S4 S3 

0 0 Extra Data 

0 1 Stack 

1 0 Code or None 

1 1 Data 

BHE/S7 

34 


BUS HIGH ENABLE/STATUS: During T1 the bus high enable signal (bIhe) should be used to 
enable data onto the most significant half of the data bus, pins D15-D8. Eight bit oriented devices 
tied to the upper half of the bus would normally use BHE to condition chip select functions. BHE 
is LOW during T1 for read, write, and Interrupt acknowledge cycles when a byte is to be trans¬ 
ferred on the high portion of the bus. The S7 status information is available during T2, T3 and 

T4. The signal is active LOW. and is held at high impedance to the last valid logic level during 
interrupt acknowledge and local bus "hold acknowledge" or "grant sequence"; it is LOW during 

T1 for the first interrupt acknowledge cycle. 

BHE AO 

0 0 Whole Word 

0 1 Upper Byte from/to Odd Address 

1 0 Lower Byte from/to Even Address 

1 1 None 

RD 

32 

0 

READ: Read strobe indicatesJhat the processor is performing a memory or I/O read cycle, de¬ 
pending on the state of the M/IO or S2 pin. This signal is used to read devices which reside on 
the HS-80C86RH local bus. RD is active LOW during T2, T3 and TW of any read cycle, and is 
guaranteed to remain HIGH in T2 until the 80C86 local bus has floated. 

This line is held at a high impedance logic one state during "hold acknowledge” or "grant se¬ 
quence". 

READY 

22 

■ 

READY: is the acknowledgment from the addressed memory or I/O device that will complete the 
data transfer. The RDY signal from memory or I/O is synchronized by the HS-82C85RH Clock 
Generator to form READY. This signal is active HIGH. The HS-80C86RH READY input is not 
synchronized. Correct operation Is not guaranteed if the Setup and Hold Times are not met. 

INTR 

18 

■ 

INTERRUPT REQUEST: is a level triggered input which Is sampled during the last clock cycle 
of each instruction to determine if the processor should enter into an interrupt acknowledge op¬ 
eration. If so, an Interrupt service routine is called via an interrupt vector lookup table located in 
system memory. INTR is Internally synchronized and can be Internally masked by software re¬ 
setting the interrupt enable bit. This signal is active HIGH. 

TEST 

23 

■ 

TEST: input is examined by the “Wair instruction. If the TEST input is LOW execution continues, 
otherwise the processor waits in an "Idle” state. This Input is synchronized Internally during each 
clock cycle on the leading edge of CLK. 

NMI 

17 

■ 

NON-MASKABLE INTERRUPT: is an edge triggered Input which causes a type 2 interrupt. An 
interrupt service routine is called via an interrupt vector lookup table Ipcated in system memory. 
NMI is not maskable internally by software. A transition from LOW to HIGH Initiates the interrupt 
at the end of the current instruction. This input is internally synchronized. 
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HS-80C86RH 


Pin Descri 

Ption (Continued) 

SYMBOL 

PIN 

NUMBER 

TYPE 

DESCRIPTION 

RESET 

21 

■ 

RESET: causes the processor to immediately terminate its present activity. The signal must 
change from LOW to HIGH and remain active HIGH for at least four clock cycles. It restarts 
execution, as described in the Instruction Set description, when RESET returns LOW. RESET is 
internally synchronized. 

CLK 

19 

■ 

CLOCK: provides the basic timing for the processor and bus controller. It is asymmetric with a 
33% duty cycle to provide optimized internal timing. 

VDD 

40 


VDD: +5V power supply pin. A 0.lpF capacitor between pins 20 and 40 is recommended for 
decoupling. 

GND 

1,20 


GND: Ground. Note: both must be connected. A O.lpF capacitor between pins 1 and 20 is 
recommended for decoupling. 

mn;^ 

33 

■ 

MiNIMUM/MAXIMUM: Indicates what mode the processor is to operate in. The two modes are 
discussed in the following sections. 

The following pin function descriptions are for the HS-80C86RH system in maximum mode (i.e., MN/MX = GND). Only the pin functions 
which are unique to maximum mode are described below. 

SO, S1,S2 

26-28 

0 

STATUS: Is active during T4, T1 and T2 and is returned to the passive state (1,1,1) during T3 
or during TW when READY is HIGH. This status Is used by the 82C88 Bus Controller to generate 
all memory and I/O access control signals. Any change by S2, SI, or SO during T4 is used to 
indicate the beginning of a bus cycle, and the return to the passive state in T3 or TW is used to 
indicate the end of a bus cycle. These status lines are encoded. These signals are held at a high 
impedance logic one state during “grant sequence". 

S2 SI SO 

0 0 0 Interrupt Acknowledge 

0 0 1 Read I/O Port 

0 1 0 Write I/O Port 

0 1 1 Halt 

1 0 0 Code Access 

10 1 Read Memory 

1 1 0 Write Memory 

1 1 1 Passive 

RQ/GT1 

31,30 

I/O 

REQUEST/GRANT: pins are used by other local bus masters to force the processor to release 
the local bus at the end of the processor’s current bus cycle. Each pin Is hi-directional with RQ/ 
GTO having higher priority than RQ/GT1. RQ/GT has an internal pull-up bus hold device so it may 
be left unconnected. The request/grant sequence is as follows (see RQ/GT Sequence Timing) 

1. A pulse of 1 CLK wide from another local bus master indicates a local bus request (“hoid”) to 
the HS-80C86RH (pulse 1). 

2. During a T4 or T1 clock cycle, a pulse 1 CLK wide from the HS-80C86RH to the requesting 
master (pulse 2) indicates that the HS-80C86RH has allowed the local bus to float and that 
it will enter the “grant sequence" state at the next CLK. The CPU’s bus interface unit is dis¬ 
connected logically from the local bus during “grant sequence”. 

3. A puise 1 CLK wide from the requesting master indicates to the HS-80C86RH (pulse 3) that 
the “hold" request Is about to end and that the HS-80C86RH can reclaim the local bus at the 
next CLK. The CPU then enters T4 (or T1 if no bus cycles pending). 

Each Master-Master exchange of the local bus is a sequence of 3 pulses. There must be 
one idle CLK cycle after each bus exchange. Pulses are active low. 

If the request Is made while the CPU is performing a memory cycle, it will release the local 
bus during T4 of the cycle when all the following conditions are met: 

1. Request occurs on or before T2. 

2. Current cycle is not the low byte of a word (on an odd address). 

3. Current cycle is not the first acknowledge of an interrupt acknowledge sequence. 

4. A locked instruction is not currently executing. 

If the local bus is idle when the request is made the two possible events will follow: 

1. Local bus will be released during the next cycle. 

2. A memory cycle will start within three clocks. Now the four rules for a currently active 
memory cycle apply with condition number 1 already satisfied. 
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HS-80C86RH 


Pin Description (Continued) 


SYMBOL 

PIN 

NUMBER 

TYPE 

DESCRIPTION 

LO^ 

29 

O 

LOCK: output indicates that other system bus masters are not to gain control of the system bus 
while LOCK is active LOW. The LOCK signal Is activated by the “LOCK" prefix Instruction and 
remains active until the completion of the next instruction. This signal is active LOW, and is held 
at a HIGH Impedance logic one state during “grant sequence". In MAX mode, LOCK is automat- 
ically generated during T2 of the first INTA cycle and removed during T2 of the second INTA 
cycle. 

QS1,QS0 

24, 25 

0 

QUEUE STATUS: The queue status is valid during the CLK cycle after which the queue 
operation is performed. 

QS1 and QS2 provide status to ailow external tracking of the internal HS-80C86RH Instruction 
queue. Note that QS1, QSO never become high impedance. 

QS1 QSO 

0 0 No Operation 

0 1 First Byte of Opcode from Queue 

1 0 Empty the Queue 

1 1 Subsequent Byte from Queue 


The following pin function descriptions are for the HS-80C86RH in minimum mode (i.e. MN/MX = VDD). Only the pin functions which are 
unique to minimum mode are described; all other pin functions are as described below. 


M/IO 28 O STATUS LINE: logically equivalenUo S2 in the maximum mode. It is used to distinguish a mem¬ 

ory access from an I/O access. M/IO becomes valid in the T42recedlng a bus cycle and remains 
valid until the final T4 of the cycle (M = HIGH, 10 = LOW). M/IO is held to a high impedance logic- 
zero during local bus “hold acknowledge". 

WR 29 O WRITE: indicates th^he proc esso r Is performing a write memory or write I/O cycle, depending 

on the state of the M/IO signal. WR Is active for T2, T3 and TW of any write cycle. It Is active 
LOW, and Is held to high Impedance logic one during local bus “hold acknowledge". 

INTA 24 O INTERRUPT ACKNOWLEDGE: is used as a read strobe for interrupt acknowled ge cyc les. It is 

active LOW during T2, T3 and TW of each interrupt acknowledge cycle. Note that INTA is never 
floated. 

ALE 25 O ADDRESS LATCH ENABLE: is provided by the processor to latch the address into the 82C82 

latch. It is a HIGH pulse active during clock LOW of Tl of any bus cycle. Note that ALE is never 
floated. 

DT/R 27 O DATA TRANSMIT/RECEIVE: is needed in a minimum system that desires to use a data bus 


^ansceiver. it is used to control the direction of data flow through the transcejver. Logically, DT/ 
R is equivajent to S1 in maximum mode, and its timing is the same as for M/IO (T = HIGH, R = 
LOW). DT/R is held to a high impedance logic one during local bus “hold acknowledge". 


DEN 

26 

O 

DATA ENABLE: provided as an output enable fora bus transceiver in a minimum system which 
uses the transceiver. DEN is active LOW during each memory and I/O access and for INTA 
cycles. For a read or INTA cycle it Is active from the middle of T2 until the middle of T4, while for 
a write cycle it is active from the beginning of T2 until the middle of T4. DEN is held to a high 
impedance logic one during local bus “hold acknowledge". 

HOLD 

HLDA 

31 

30 

I 

0 

HOLD: Indicates that another master is requesting a local bus “hold". To be a acknowledged, 

HOLD must be active HIGH. The processor receiving the “hold" will issue a “hold acknowledge" 
(HLDA) In the middle of a T4 or Tl clock cycle. Simultaneously with the issuance of HLDA, the 
processor will float the local bus and control lines. After HOLD is detected as being LOW, the 
processor will lower HLDA, and when the processor needs to run another cycle, it will again drive 
the local bus and control lines. 

HOLD is not an asynchronous input. Externai synchronization should be provided if the system 
cannot otherwise guarantee the setup time. 













































Specifications HS-80C86RH 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.......+7.0V Thermal Resistance Oja 0jc 

Input or Output Voltage Braze Seal DIP Package.. 24.2‘^/W 8.6°C/W 

Applied for all Grades..VSS-0.3V to VDD+0.3V Braze Seal Flatpack Package. 72.1 ®CA/V 9.7°C/W 

Storage Temperature Range... -65°C to +150°C Maximum Package Power Dissipation at +125°C 

Junction Temperature.....+175®C Braze Seal DIP Package.2.05W 

Lead Temperature (Soldering 10s).....+300°C Braze Seal Flatpack Package.0.69\/y 

Typical Derating Factor.12mA/MHz Increase in IDDOP Gate Count.......9750 Gates 

ESD Classification.......... Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not impiied. 


Operating Conditions 

Operating Supply Voltage Range (VDD).+4.5V to +5.5V Input High Voltage (VIH).3.5V to VDD 

Operating Temperature Range (T^).-35°C to +125°C Clock Input Low Voltage (VILC).O.OV to 0.8V 

Input Low Voltage (VIL).OV to +0.8V Clock Input High Voltage (VIHC).VDD - 0.8V to VDD 


TABLE 1. DC ELECTRICAL 1 

PARAMETERS 

SYMBOL 

CONDITIONS 

TTL High Level 
Output Voltage 

VOH1 

VDD = 4.5V, 10 =-2.5mA 

VIN = OV or 4.5V 

CMOS High Level 
Output Voltage 

VOH2 

VDD = 4.5V, IO = -100pA 

VIN = OV or 4.5V 

Low Level Output 
Voltage 

VOL 

VDD = 4.5V, 10 = +2.5mA 

VIN = OV or 4.5V 

Input Leakage 
Current 

IIHor 

IIL 

VDD = 5.5V 

VIN = OV or 5.5V 

Pins: 17-19,21-23,33 

Output Leakage 
Current 

lOZLor 

lOZH 

VDD = 5.5V 

VIN = OV or 5.5V 

Pins: 2-16,26-29,32,34-39 

Input Current Bus 
Hold High 

IBHH 

VDD = 4.5V and 5.5V 

VIN = 3.0V (Note 1) 

Pins: 2-16,26-32,34-39 

Input Current Bus 
Hold Low 

IBHL 

VDD = 4.5V and 5.5V 

VIN = 0.8V (Note 2) 

Pins: 2-16,34-39 

Standby Power 
Supply Current 

IDDSB 

VDD = 5.5V, VIN = GND or 
VDD, 10 = 0mA (Note 3) 

Operating Power 
Supply Current 

IDDOP 

VDD = 5.5V, VIN = GND or 
VDD, 10 = 0mA, f= 1MHz 

Functional Tests 

FT 

VDD = 4.5V and 5.5V, 

VIN = GND or VDD, 
f = 1MHz 

Noise Immunity 
Functional Tests 

FN 

VDD = 4.5V and 5.5V, 

VIN = GND or 3.5V and 

VDD = 4.5V, 

VIN = 0.8V or VDD 


GROUP A 
SUBGROUPS 








LIMITS 

TEMPERATURE MIN MAX UNITS 


-35°C, +25°C, 3.0 

+125°C 


-35°C, +25°C, VDD ■ 
+125°C 0.4V 


-35°C, +25°C, 
+125°C 




-35°C,+25°C, -1.0 1.0 

+125°C 


-35®C,+25°C, -10 10 

+125°C 


-35°C, +25°C, -600 -40 

+125°C 


-35°C, +25°C, 40 600 

+125°C 


-35°C, +25°C, 
+125°C 


-35°C, +25°C, 
+125°C 


-35°C, +25°C, 
+125°C 


-35°C, +25°C, 
+125°C 


1. IBHH should be measured after raising VIN to VDD and then lowering to 3.0V. 

2. IBHL should be measured after lowering VIN to VSS and then raising to 0.8V. 

3. IDDSB tested during Clock high time after halt instruction executed. 
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Specifications HS-80C86RH 


TABLE 2a. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (MIN MODE) 

AC’s tested at worst case VDD, AC’s guaranteed over full operating specifications. 


PARAMETERS 


CLK Cycle Period 


CLK Low Time 


CLK High Time 


Data in Setup Time 


Data In Hold Time 


Ready Setup Time into 
80C86RH 


Ready Hold Time into 
80C86RH 


Ready Inactive to CLK 
(Note 2) 


Hold Setup Time 


GROUP A __ 

SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS 


TCLCL VDD = 4.5V 
VDD = 5.5V 


TCHCL VDD = 4.5V 
VDD = 5.5V 



INTR, NMI, Test/Setup Time TINVCH VDD = 4.5V 


MIN MODE TIMING RESPONSES (CL = 100pF) 


Address Valid Delay TCLAV VDD = 4.5V 


ALE Active Delay 


ALE Inactive Delay 


Address Hold Time to ALE TLLAX VDD = 4.5V 
Inactive 


Control Active Delay 1 


Control Active Delay 2 


Control Inactive Delay 


9,10.11 -35°C,+25°C, 

+125°C 


9,10,11 -35°C,+25°C, 

+125°C 


9,10,11 -35°C,+25°C, 

+125°C 


9,10,11 -35°C,+25°C, 

+125°C 


-35°C, +25®C, 
+125°C 



-35°C,+25°C, 118 

+125°C 


-35°C, +25°C, 
+125®C 


-35°C, +25°C, 
+125°C 


-35°C, +25°C, 
+125°C 



9,10,11 -35®C,+25°C, 

+125°C 


-35°C, +25°C. 
+125°C 


9,10,11 -35°C,+25°C, 

+125°C 


9,10,11 -35°C,+25°C, 

+125°C 


-35°C, +25°C, 
+125°C 


9,10,11 I -35°C, +25°C, TCHCL - 


9,10,11 -35°C,+25°C, 

+125°C 


-35°C, +25°C, 
+125°C 


9,10,11 -35°C,+25°C, 

+125°C 


9,10,11 -35°C,+25°C, 

+125°C 


-35°C, +25°C, 
+125°C 


HLDA Valid Delay 


-35°C,+25°C, TCLCL- 

+125°C 45 


-35°C, +25°C. 
+125°C 


110 ns 


110 ns 


110 ns 


165 ns 


150 ns 


160 ns 
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Specifications HS-80C86RH 


TABLE 2a. AC ELECTRICAL PERFORMANCE OIARACTERISTICS (MIN MODE) (Continued) 

AC’s tested at worst case VDD, AC’s guaranteed over full operating specifications. 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

m Width 

TRLRH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

2TCLCL- 

75 

- 

ns 

WR Width 

TWLWH 

VDD = 4.5V 

9,10,11 

-35°C,+25°C, 

+125°C 

2TCLCL- 

60 

- 

ns 

Address Valid to ALE Low 

TAVLL 

VDD = 4.5V 

9,10,11 

-35°C, +25®C, 
+125°C 

TCLCH - 
60 

- 

ns 

Output Rise Time 

TOLOH 

VDD = 4.5V 

From 0.8V to 2.0V 

9,10,11 

-35°C,+25®C, 

+125°C 

- 

20 

ns 

Output Fall Time 

TOHOL 

VDD = 4.5V 

From 2.0V to 0.8V 

9,10,11 

-35°C, +25°C, 
+125°C 

- 

20 

ns 


NOTES: 

1. Setup requirement for asynchronous signal only to guarantee recognition at next CLKi 

2. Applies only to T2 State (8ns Into T3). 


TABLE 2b. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (MAX MODE) 

AC’s tested at worst case VDD, AC’s guaranteed over full operating specifications. 





GROUP A 


LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 1 MAX 

UNITS 


TIMING REQUIREMENTS 


CLK Cycle Period 

TCLCL 

VDD = 4.5V 

VDD = 5.5V 

9,10,11 

-35°C,+25°C, 

+125°C 

200 

■i 

ns 

CLK Low Time 

TCLCH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

118 


ns 

CLK High Time 

TCHCL 

VDD = 4.5V 

VDD = 5.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

69 

" 

ns 

Data In Setup Time 

TDVCL 

VDD = 4.5V 

9,10,11 

-35®C, +25°C, 
+125°C 

30 

- 

ns 

Data in Hold Time 

TCLDX1 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

10 

“ 

ns 

Ready Setup Time into 
80C86RH 

TRYHCH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

118 

. ■ 

ns 

Ready Hold Time into 
80C86RH 

TCHRYX 

VDD = 4.5V 

9,10,11 

.35°C,+25°C, 

+125°C 

30 

- 

ns 

Ready Inactive to CLK 
(Note 2) 

TRYLCL 

VDD = 4.5V 

9,10,11 

-35°C,+25°C, 

+125°C 

-8 

- 

ns 

INTR, NMI, Tesl/Setup Time 

TINVCH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125®C 

30 

- 

ns 

Setup Time 

TGVCH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

30 


ns 

R 3: SlS 

TCHGX 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

40 

TCHCL+ 
10 

ns 


MAX MODE TIMING RESPONSES (CL = lOOpF) 


Ready Active to Status 

TRYHSH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 


110 

ns 

Passive (Notes 2 and 4) 




+125°C 
























































































































































Specifications HS-80C86RH 




TABLE 2b. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (MAX MODE) (Continued) 
AC’S tested at worst case VOD, AC’s guaranteed over full operating specifications. 


PARAMETERS 


Status Active Deiay 


Status inactive Deiay 
(Note 4) 


Address Valid Delay 


SYMBOL 

CONDITIONS 

GROUPA 
SUBGROUPS 

TEMPERATURE 

TCHSV 

VDD = 4.5V 

9,10,11 

- 350 c, +25°C, 
+125°C 

TCLSH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

TCUV 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

TCLRL 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

TCLRH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

TRHAV 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

TCLGL 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

TCLGH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

TRLRH 

VDD = 4.5V 

9,10,11 

-35°C, +25°C, 
+125°C 

TOLOH 

VDD = 4.5V 

From 0.8V to 2.0V 

9,10,11 

-35°C, +25°C, 
+125°C 

TOHOL 

VDD = 4.5V 

From 2.0V to 0.8V 

9,10,11 

-35°C, +25®C, 
+125°C 


RD Width 


Output Rise Time 


Output Fall Time 


NOTES: 

1. Setup requirement for asynchronous signal only to guarantee recognition at next CLK. 

2. Applies only to T2 State (8ns into T3). 

3. The HS-80C86RH actively pulls the RQ/GT pin to a logic one on the following clock low time. 

4. Status lines return to their inactive (logic one) state after CLK goes low and READY goes high. 

TABLE 3a. ELECTRICAL PERFORMANCE CHARACTERISTICS 



PARAMETERS 


Input Capacitance 


Output Capacitance 


I/O Capacitance 


TIMING REQUIREMENTS 


SYMBOL CONDITIONS 


CIN VDD= Open,f=1MHz 
(Notel) 


COUT VDD = Open.f=1MHz 
(Note 1) 


Cl/0 VDD = Open,f=1MHz 
(Note 1) 


TEMPERATURE 


Ta = +25°C 


Ta = +25°C 


Ta = +25°C 



CLK Rise Time 

TCH1CH2 

VDD = 4.5V and 5.5V 

Min and Max Mode 
from 1 .OV to 3.5V 

CLK Fall Time 

TCL2CL1 

VDD = 4.5V and 5.5V 

Min and Max Mode 
from 3.5 V to 1.0V 



15 

ns 


15 

ns 
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TABLE 3a^ ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

LIMITS 

UNITS 


MAX 

Input Rise Time 

TILIH 

VDD = 4.5V and 5.5V 

Min and Max Mode 
from 0.8V to 2.0V 

-35®C <Ta< +125°C 

■ 

25 

ns 

Input Fall Time 

TIHIL 

VDD = 4.5V and 5.5V 

Min and Max Mode 
from 2.0V to 0.8V 

-35®C<Ta<+125°C 


25 

ns 

TIMING RESPONSES 

Address Hold Time 

TCLAX 

VDD = 4.5V and 5.5V 

Min and Max Mode 

-35°C<Ta<+125°C 

10 


ns 

Address Float Delay (Note 2) 

TCLA2 

VDD = 4.5V and 5.5V 

Min and Max Mode 

-35°C<TX<+125°C 

TCLAX 

80 

ns 

Data Valid Delay 

JCLDV 

VDD = 4.5Vand.5.5V 

Min and Max Mode 

-35®C<Ta<+125°C 

10 

110 

ns 

Data Hold Time 

TCLDX2 

VDD = 4.5V and 5.5V 

Min and Max Mode 

-35°C<Ta<+125°C 

10 

- 

ns 

Data Hold Time After WR 

TWHDX 

VDD = 4.5V and 5.5V 

Min Mode 

-35°C<Ta<+125°C 

TCLCL-30 

- 

ns 

Status Float Delay (Note 2) 

TCHSZ 

VDD = 4.5V and 5.5V 

Max Mode 

-35°C<Ta< +125®C 

- 

80 

ns 

Address Float to Read Active 
(Note 2) 

TAZRL 

VDD = 4.5V and 5.5V 

Min and Max Mode 

-35°C<Ta<+125°C 

0 

■ 

ns 


NOTES: 

1. Ail measurements referenced to device ground. 

2. Output drivers disabled. Bus hold circuitry still active. 

3. The parameters are controlled via design or process parameters and are not directly tested. These parameters are characterized upon 
initial design release and upon design changes which would affect these characteristics. 


TABLE 3b. ELECTRICAL PERFORMANCE CHARACTERISTICS 

Timing Signals at HS-82C85RH or 82C88 for Reference Only. 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

LIMITS 

UNITS 

IJJ2I 


RDY Setup Time into HS-82C85RH (Note 1) 

TR1VCL 

Min and Max Mode 

-35®C<Ta< +125°C 

ll^ll 


ns 

RDY Hold Time into HS-82C85RH (Note 1) 

TCLR1X 

Min and Max Mode 

-35“C<Ta<+125'C 

0 

- 

ns 

Command Active Delay 

TCLML 

Max Mode Only 

-35°C<Ta<+125°C 

B 

Il^ll 

ns 

Command Inactive 

TCLMH 

Max Mode Only 

-35°C<Ta<+125°C 

B 


ns 

Status Valid to ALE High 

TSVLH 

Max Mode Only 

-35°C<Ta<+125°C 

- 

Bi 

ns 

Status Valid to MCE High 

TSVMCH 

Max Mode Only 

-35°C<Ta<+125°C 

- 

IQ 

ns 

CLK Low to ALE Valid 

TCLLH 

Max Mode Only 

-350C<Ta<+125°C 

- 

d 

ns 

CLK Low to MCE High 

TCLMCH 

Max Mode Only 

-35°C<Ta<+125®C 

- 

B 

ns 

ALE Inactive Delay 

TCHLL 

Max Mode Only 

-35®C<Ta<+125°C 

4 

B 

ns 

MCE Inactive Delay 

TCLMCL 

Max Mode Only 

-35°C<Ta<+125°C 

- 

B 

ns 

Control Active Delay 

TCVNV 

Max Mode Only 

-35°C<'r^<+125°C 

B 

B 

ns 

Control Inactive Delay 

TCVNX 

Max Mode Only 

-35°C<Ta<+125°C 

B 

B 

ns 


NOTE: 


1. Setup requirement for asynchronous signal only to guarantee recognition at next CLK. 
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TABLE 4. POST 10OK RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: See 25°C limits in Table 1 and Table 2 for Post RAD limits (Subgroups 1,7 and 9). 


TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Standby Power Supply Current 

IDDSB 

±100pA 

Output Leakage Current 

lOZL, lOZH 

±2pA 

Input Leakage Current 

IIH, IIL 

dt200nA 

Low Level Output Voltage 

VOL 

±80mV 

TTL High Level Output Voltage 

VOH1 

±600mV 

CMOS High Level Output Voltage 

VOH2 

±150mV 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


initial Test 



Group C 


Group D, Others 


Group E, Subgroup 2 


Functionai Description 

Static Operation 

All HS-80C86RH circuitry is of static design. Internal 
registers, counters and latches are static and require no 
refresh as with dynamic circuit design. This eliminates the 
minimum operating frequency restriction placed on other 
microprocessors. The CMOS HS-80C86RH can operate 
from DC to 5MHs. The processor clock may be stopped in 
either state (HIGH/LOV\0 and held there Indefinitely. This 
type of operation is especially useful for system debug or 
power critical applications. 

The HS-80C86RH can be single stepped using only the 
CPU clock. This state can be maintained as long as Is nec¬ 
essary. Single step clock operation allows simple Interface 
circuitry to provide critical information for bringing up your 
system. 

Static design also allows very low frequency operation 
(down to DC). In a power critical situation, this can provide 
extremely low power operation since HS-80C86RH power 


METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

100%/5004 

1,7,9 

1,7,9 

100%/5004 

1,7,9 

N/A 

100%/5004 

1,7, A 

1,7 

100%/5004 

2, 3, 8A, 8B, 10. 11 

2.3, BA, 88,10,11 

Samples/5005 

1,2,3, 7, 8A, 88, 9, 10,11 

1,2, 3,7, 8A, 88, 9, 10, 11 

Samples/5005 

1,2,3,7, 8A, 88. 9,10,11 

N/A 

Samples/5005 

1,7 

N/A 

Samples/5005 

N/A 

1,2, 3,7,8A, 8B, 9,10,11 

Samples/5005 

1,7 

1,7 

Samples/5005 

1,7,9 

1,7,9 


dissipation is directly related to operating frequency. As the 
system frequency is reduced, so is the operating power until, 
ultimately, at a DC Input frequency, the HS-80C86RH power 
requirement is the standby current, (SOOpA maximum). 

Internal Architecture 

The Internal functions of the HS-80C86RH processor are 
partitioned logically into two processing units. The first is the 
Bus Interface Unit (BIU) and the second Is the Execution 
Unit (EU) as shown In the CPU functional diagram. 

These units can Interact directly but for the most part 
perform as separate asynchronous operational processors. 
The bus interface unit provides the functions related to 
instruction fetching and queuing, operand fetch and store, 
and address relocation. This unit also provides the basic bus 
control. The overlap of instruction pre-fetching provided by 
this unit serves to increase processor performance through 
improved bus bandwidth utilization. Up to 6 bytes of the 
instruction stream can be queued while waiting for decoding 
and execution. 
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The instruction stream queuing mechanism allows the BIU to 
keep the memory utilized very efficiently. Whenever there is 
space for at least 2 bytes in the queue, the BID will attempt a 
word fetch memory cycle. This greatly reduces “dead-time” 
on the memory bus. The queue acts as a First-In-First-Out 
(FIFO) buffer, from which the EU extracts instruction bytes 
as required. If the queue is empty (foliowing a branch 
instruction, for example), the first byte into the queue 
immediateiy becomes available to the EU. 

The execution unit receives pre-fetched instructions from the 
BIU queue and provides un-relocated operand addresses to 
the BIU. Memory operands are passed through the BIU for 
processing by the EU, which passes results to the BIU for 
storage. 

Memory Organization 

The processor provides a 20-bit address to memory, which 
locates the byte being referenced. The memory is organized 
as a linear array of up to 1 million bytes, addressed as 
00000(H) to FFFFF(H). The memory is logically divided into 
code, data, extra and stack segments of up to 64K bytes 
each, with each segment falling on 16-byte boundaries. (See 
Figure 1). 



FIGURE 1. HS-80C86RH MEMORY ORGANIZATION 


TYPE OF MEMORY 
REFERENCE 

DEFAULT 

SEGMENT 

BASE 

ALTERNATE 

SEGMENT 

BASE 

OFFSET 

Instruction Fetch 

CS 

None 

IP 

Stack Operation 

ss 

None 

SP 

Variable 

(except following) 

DS 

CS, ES, SS 

Effective 

Address 

String Source 

DS 

CS, ES, SS 

SI 

String Destination 

ES 

None 

Dl 

BP Used as Base 

Register 

SS 

CS, DS, ES 

Effective 

Address 


Ail memory references are made relative to base addresses 
contained in high speed segment registers. The segment 
types were chosen based on the addressing needs of 
programs. The segment register to be selected is 
automatically chosen according to the specific ruies of Table 
7. All information in one segment type share the same 
logical attributes (e.g. code or data). By structuring memory 
into relocatable areas of similar characteristics and by 
automatically selecting segment registers, programs are 
shorter, faster and more structured. (See Table 7). 

Word (16-bit) operands can be located on even or odd 
address boundaries and are thus not constrained to even 
boundaries as is the case in many 16-bit computers. For 
address and data operands, the least significant byte of the 
word Is stored in the lower valued address location and the 
most significant byte In the next higher address location. The 
BIU automatically performs the proper number of memory 
accesses, one If the word operand is on an even byte 
boundary and two if it is on an odd byte boundary. Except for 
the performance penalty, this double access is transparent to 
the software. The performance penalty does not occur for 
instruction fetches; only word operands. 

Physically, the memory is organized as a high bank (D15- 
D6) and a low bank (D7-D0) of 512K bytes addressed in par¬ 
allel by the processor’s address lines. 

Byte data with even addresses is transferred on the D7-D0 
bus lines while odd addressed byte data (AO HIGH) is 
transferred on the D15-D 6 bus lines. The processor provides 
two enable signals, BHE and AO, to selectively allow reading 
from or writing into either an odd byte location, even byte 
location, or both. The instruction stream is fetched from 
memory as words and is addressed Internally by the 
processor at the byte level as necessary. 

In referencing word data, the BIU requires one or two 
memory cycles depending on whether the starting byte of 
the word is on an even or odd address, respectively. Con¬ 
sequently, in referencing word operands performance can be 
optimized by locating data on even address boundaries. This 
is an especially useful technique for using the stack, since 
odd address references to the stack may adversely affect the 
context switching time for interrupt processing or task multi¬ 
plexing. 

Certain locations In memory are reserved for specific CPU 
operations (See Figure 2). Locations from address FFFFOH 
through FFFFFH are reserved for operations Including a 
jump to the initial program loading routine. Following RESET, 
the CPU will always begin execution at location FFFFOH 
where the jump must be located. Locations OOOOOH through 
003FFH are reserved for interrupt operations. Each of the 
256 possible interrupt service routines is accessed through 
Its own pair of 16-bit pointers - segment address pointer and 
offset address pointer. The first pointer, used as the offset 
address, is loaded Into the 1P and the second pointer, which 
designates the base address is loaded into the CS. At this 
point program control is transferred to the interrupt routine. 
The pointer elements are assumed to have been stored at 
the respective places in reserved memory prior to occur¬ 
rence of interrupts. 
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FFFFFH 

FFFFOH 


3FFH 

3FCH 


7H 

4H 
3H 

OH 

FIGURE 2. RESERVED MEMORY LOCATIONS 
Minimum and Maximum Operation Modes 

The requirements for supporting minimum and maximum 
HS-80C86RH systems are sufficiently different that they 
cannot be met efficiently using 40 uniquely defined pins. 
Consequently, the HS-80C86RH is equipped with a strap pin 
(MN/MX) which defines the system configuration. The defini¬ 
tion of a certain subset of the pins changes, dependent on 
the condition of the strap pin. When the MN/MX pin is 
strapped to GND, the HS-80C86RH defines pins 24 through 
31 and 34 in maximum mode. When the MN/MX pin is 
strapped to VDD, the HS-80C86RH generates bus control 
signals itself on pins 24 through 31 and 34. 

Bus Operation 

The HS-80C86RH has a combined address and data bus 
commonly referred to as a time multiplexed bus. This tech¬ 
nique provides the most efficient use of pins on the proces¬ 
sor while permitting the use of a standard 40-lead package. 
This “local bus” can be buffered directly and used throughout 
the system with address latching provided on memory and I/ 
O modules. In addition, the bus can also be demultiplexed at 
the processor with a single set of 82C82 latches if a stan¬ 
dard non-multiplexed bus is desired for the system. 

Each processor bus cycle consists of at least four CLK cy¬ 
cles. These are referred to as T1 , T2, T3 and T4 (see Figure 
3). The address is emitted from the processor during T1 and 
data transfer occurs on the bus during T3 and T4. T2 is used 
primarily for changing the direction of the bus during read 
operations. In the event that a “NOT READY” indication is 
given by the addressed device, “Wait” states (TW) are 
inserted between T3 and T4. Each inserted wait state is the 
same duration as a CLK cycle. Idle periods occur between 
HS-80C86RH driven bus cycles whenever the processor 
performs Internal processing. 

During T1 of any bus cycle, the ALE (Address Latch Ena¬ 
ble) signal is emitted (by either the processor or the 82C88 
bus controller, depending on the MN/MX strap). At the trail¬ 
ing edge of this pulse, a valid address and certain status 
information for the cycle may be latched. 


RESET BOOTSTRAP 
PROGRAM JUMP 


INTERRUPT POINTER 
FOR TYPE 255 


INTERRUPT POINTER 
FOR TYPE 1 


INTERRUPT POINTER 
FOR TYPE 0 


Status bits SO, SI and S2 are used by the bus controller, in 
maximum mode, to identify the type of bus transaction 
according to Table 8. 


TABLE 8. 


S2 

sT 

so 

CHARACTERISTICS 

0 

0 

0 

Interrupt Acknowledge 

0 

0 

1 

Read I/O Port 

0 

1 

0 

Write I/O Port 

0 

1 

1 

Halt 

1 

0 

0 

Instruction Fetch 

1 

0 

1 

Read Data from Memory 

1 

1 

0 

Write Data to Memory 

1 

1 

1 

Passive (no bus cycle) 


Status bits S3 through S7 are t ime multiplexed with high 
order address bits and the BHE signal, and are therefore 
valid during T2 through T4. S3 and S4 indicate which seg¬ 
ment register (see Instruction Set Description) was used for 
this bus cycle in forming the address, according to Table 9. 


TABLE 9. 


S4 

S3 

CHARACTERISTICS 

0 (Low) 

0 

Alternate Data (extra segment) 

0 

1 

Stack 

1 (High) 

0 

Code or None 

1 

1 

Data 


S5 is a reflection of the PSW interrupt enable bit. S6 is al 
ways zero and S7 Is a spare status bit. 


I/O Addressing 

In the HS-80C86RH, I/O operations can address up to a 
maximum of 64K I/O byte registers or 32K I/O word regis¬ 
ters. The I/O address appears in the same format as the 
memory address on bus lines A15-A0. The address lines 
A19-A16 are zero in I/O operations. The variable I/O Instruc¬ 
tions which use register DX as a pointer have full address 
capability while the direct I/O instructions directly address 
one or two of the 256 I/O byte locations in page 0 of the I/O 
address space. 

I/O ports are addressed in the same manner as memory 
locations. Even addressed bytes are transferred on the D7- 
DO bus lines and odd addressed bytes on D15-D8. Care 
must be taken to ensure that each register within an 8-bit 
peripheral located on the lower portion of the bus be 
addressed as even. 
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External Interface 

Processor RESET and Initialization 

Processor initialization or start up is accomplished with acti¬ 
vation (HIGH) of the RESET pin. The HS-80C86RH RESET 
Is required to be HIGH for greater than 4 CLK cycles. The 
HS-80C86RH will terminate operations on the high-going 
edge of RESET and will remain dormant as long as RESET 
is HIGH. The low-going transition of RESET triggers an 
internal reset sequence for approximately 7 clock cycles. 
After this Interval, the HS-80C86RH operates normally 
beginning with the instruction in absolute location FFFFOH. 
(See Figure 2). The RESET input is internally synchronized 
to the processor clock. At initialization, the HIGH-to-LOW 
transition of RESET must occur no sooner than SOps (or 4 
CLK cycles, whichever is greater) after power-up, to allow 
complete initialization of the HS-80C86RH. 

NMI will not be recognized prior to the second CLK cycle fol¬ 
lowing the end of RESET. If NMI Is asserted sooner than 
nine clock cycles after the end of RESET, the processor may 
execute one instruction before responding to the interrupt. 

Bus Hold Circuitry 

To avoid high current conditions caused by floating inputs to 
CMOS devices and to eliminate need for pull- up/down resis¬ 
tors, “bus-hold” circuitry has been used on the HS-80C86RH 
pins 2-16,26-32 and 34-39. (See Figure 4A and 4B). These 
circuits will maintain the last valid logic state if no driving 
source is present (I.e. an unconnected pin or a driving 
source which goes to a high impedance state). To overdrive 
the “bus hold” circuits, an external driver must be capable of 
supplying approximately 400|iA minimum sink or source cur¬ 
rent at valid input voltage levels. Since this “bus hold” cir¬ 
cuitry is active and not a “resistive” type element, the 
associated power supply current is negligible and power dis¬ 
sipation Is significantly reduced when compared to the use 
of passive pull-up resistors. 



FIGURE 4A. BUS HOLD CIRCUITRY PIN 2-16,34-39 



FIGURE 4B. BUS HOLD CIRCUITRY PIN 26-32 


Interrupt Operations 

Interrupt operations fall Into two classes; software or hard¬ 
ware initiated. The software initiated Interrupts and software 
aspects of hardware interrupts are specified in the Instruc¬ 
tion Set Description. Hardware interrupts can be classified 
as non-maskable or maskable. 

Interrupts result in a transfer of control to a new program 
location. A 256-element table containing address pointers to 
the interrupt service routine locations resides in absolute 
locations 0 through 3FFH, which are reserved for this pur¬ 
pose. Each element In the table is 4 bytes In. size and corre¬ 
sponds to an interrupt “type”. An interrupting device supplies 
an 8-bit type number during the interrupt acknowledge 
sequence, which is used to “vector” through the appropriate 
element to the interrupt service routine location. Ail flags and 
both the Code Segme nt and Instruction Pointer register are 
saved as part of the INTA sequence. These are restored 
upon execution of an Interrupt Return (IRET) Instruction. 

Non-Maskable Interrupt (NMI) 

The processor provides a single non-maskable interrupt pin 
(NMI) which has higher priority than the maskable Interrupt 
request pin (INTR). A typical use would be to activate a 
power failure routine. The NMI is edge-triggered on a LOW- 
to-HIGH transition. The activation of this pin causes a type 2 
interrupt. 

NMI is required to have a-duration in the HIGH state of 
greater than two CLK cycles, but is not required to be syn¬ 
chronized to the clock. Any positive transition of NMI is 
latched on-chip and will be serviced at the end of the current 
instruction or between whole moves of a block-type instruc¬ 
tion. Worst case response to NMI would be for multiply, 
divide, and variable shift instructions. There is no specifica¬ 
tion on the occurrence of the low-going edge; it may occur 
before, during or after the servicing of NMI. Another positive 
edge triggers another response if it occurs after the start of 
the NMI procedure. The signal must be free of logical spikes 
in general and be free of bounces on the low-going edge to 
avoid triggering extraneous responses. 

Maskable Interrupt (INTR) 

The HS-80C86RH provides a single Interrupt request input 
(INTR) which can be masked internally by software with the 
resetting of the interrupt enable flag (IF) status bit. The inter¬ 
rupt request signal is level triggered. It is internally synchro¬ 
nized during each clock cycle on the high-going edge of 
CLK. To be responded to, INTR must be present (HIGH) dur¬ 
ing the clock period preceding the end of the current instruc¬ 
tion or the end of a whole move for a block- type instruction. 
INT R ma y be removed anytime after the falling edge of the 
first INTA signal. During the Interrupt response sequence fur¬ 
ther interrupts are disabled. The enable bit is reset as part of 
the response to any interrupt (INTR, NMI, software Interrupt 
or single-step), although the FLAGS register which is auto¬ 
matically pushed onto the stack reflects the state of the pro¬ 
cessor prior to the Interrupt. Until the old FLAGS register Is 
restored the enable bit will be zero unless specifically set by 
an Instruction. 
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During the response sequence (Figure 5) the processor exe¬ 
cutes two successive (back-to-back) int errupt acknowledge 
cycles. The HS-80C86RH emits the LOCK signal (Max 
mode only) from 12 of the first bus cycle until 12 of the sec¬ 
ond. A local bus “hold” request will not be honored until the 
end of the second bus cycle. In the second bus cycle, a byte 
is supplied to the HS-80C86RH by the HS-82C89ARH Inter¬ 
rupt Controller, which identifies the source (type) of the inter¬ 
rupt. This byte is multiplied by four and used as a pointer into 
the interrupt vector look-up table. An INTR signal left HIGH 
will be continually responded to within the limitations of the 
enable bit and sample period. The INTERRUPT RETURN 
instruction includes a FLAGS pop which returns the status of 
the original Interrupt enable bit when It restores the FLAGS. 


I T1 I T2 I T3 I T4 |t|| T1 | T2 I T3 | T4 I 



FIGURE 5. INTERRUPT ACKNOWLEDGE SEQUENCE 


Halt 

When a software “HALT’ instruction Is executed the pro- ces- 
sor indicates that it is entering the “HALT’ state in one of two 
ways depending upon which mode is strapped. In minimum 
mode, the processor issues one ALE with no qualifying bus 
control signals. In maximum mode the processor issues 
appropriate HALT status on S2, SI, SO and the 82C88 bus 
controller issues one ALE. The HS-80C86RH will not leave 
the “HALT’ state when a local bus “hold” is entered while in 
“HALT. In this case, the processor reissues the HALT indi¬ 
cator at the end of the local bus hold. An NMI or interrupt 
request (when interrupts enabled) or RESET will force the 
HS-80C86RH out of the “HALT state. 

Read/Modify/Write (Semaphore) 

Operations Via Lock 

The LOCK status information is provided by the processor 
when consecutive bus cycles are required during the execu¬ 
tion of an instruction. This gives the processor the capability 
of performing read/modIfy/write operations on memory (via 
the Exchange Register With Memory instruction, for exam¬ 
ple) without another system bus master receiving interven¬ 
ing memory cycles. This is useful in multiprocessor system 
conf iguratio ns to accomplish “test and set lock” operations. 
The LOCK signal is activated (forced LOW) in the clock cycle 
following decoding of the software “LOCK’ prefix Instruction. 
It is deactivated at the end of the last bus cycle of the 
instruc tion following the “LOC K” prefi x instruction. While 
LOCK is active a request on a R Q/GT pi n will be recorded 
and then honored at the end of the LOCK. 


External Synchronization Via TEST 

As an alternative to interrupts, the HS-80 C86RH provides a 
single software-testable input pin (TEST). This Input Is uti¬ 
lized by executing a WAIT Instruction. The si ngle WAIT 
instruction is repeatedly executed until the TEST input goes 
active (LOW). The execution of WAIT does not consume bus 
cycles once the queue is full. 

If a local bus request occurs during WAIT execution, the HS- 
80C86RH three-states all output drivers while inputs and I/O 
pins are held at valid logic levels by internal bus-hold circuits. 
If interrupts are enabled, the HS-80C86RH will recognize 
interrupts and process them when it regains control of the 
bus. The WAIT Instruction is then refetched, and reexecuted. 

Basic System Timing 

Typical system configurations for the processor operating in 
minimum mode and in maximum mode are shown in Figures 
6A and 6B, respectively. In minimum mode, the MN/MX pin 
Is strapped to VDD and the processor emits bus control sig- 
nals (e.g. RD, WR, etc.) directly. In maximum mode, the MN/ 
MX pin is strapped to GND and the processor emits coded 
status information which the 82C88 bus controller used to 
generate MULTIBUS"^*^ compatible bus control signals. Fig¬ 
ure 3 shows the signal timing relationships. 

TABLE 10. HS-80C86RH REGISTER MODEL 
ACCUMULATOR 
BASE 
COUNT 
DATA 

STACK POINTER 
BASE POINTER 
SOURCE INDEX 
DESTINATION INDEX 

INSTRUCTION POINTER 
STATUS FLAGS 


CODE SEGMENT 
DATA SEGMENT 
STACK SEGMENT 
EXTRA SEGMENT 

MULTIBUS™ Is an Intel Trademark 

System Timing - Minimum System 

The read cycle begins in T1 with the assertion of the 
Address Latch Enable (ALE) signal. The trailing (low-going) 
edge of this signal Is used to latch the address information, 
which is valid on the address/data b us (A D0-AD15) at this 
time, into the 82C82 latches. The BHE and AO signals 
address the low, high or both bytes. From T1 to T4 the M/IO 
signal Indicates a memory or I/O operation. At T2, the 
address is removed from the address/data bus and the bus 
is held at the last valid logic state by internal bus hold 
devices. The read control signal is also asserted at T2. The 
read (RD) signal causes the addressed device to enable its 
data bus drivers to the local bus. Some time later, valid data 
will be available on the bus and the addressed device will 
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drive the READY line HIGH. When the processor returns the 
read signal to a HIGH level, the addressed device will three- 
state Its bus drivers. If a transceiver is required to buffer the 
HS-80C86RH local bus, signals DT/R and DEN are provided 
by the HS-80C86RH. 

A write cycle also begins with the assertion of ALE and the 
emission of the address. The M/iO signal Is again asserted 
to indicate a memory or I/O write operation. In T2, Immed¬ 
iately following the address emission, the processor emits 
the data to be written into the addressed location. This data 
remains valid until at least the middle of T4. During T2, T3 
and TW, the processor asserts the write control signal.The 
write (WR) signal becomes active at the beginning of T2 as 
opposed to the read which is delayed somewhat into T2 to 
provide time for output drivers to become inactive. 

The BHE and AO signals are used to select the proper 
byte(s) of the memory/IO word to be read or written accord¬ 
ing to Table 11. 


CHARACTERISTICS 


Upper byte from/to odd address 
Lower byte from/to even address 


I/O ports are addressed in the same manner as memory 
location. Even addressed bytes are transferred on the D7-D0 
bus lines and odd address bytes on D15-D6. 

The basic difference between the Interrupt acknowledge 
cycl e and a read cycle is that the interrupt acknowledge sig¬ 
nal (INTA) Is asserted In place of the read (RD) signal and 
the address bus is held at the last valid logic state by internal 
bus hol d devi ces. (See Figure 4). In the second of two suc¬ 
cessive INTA cycles a byte of information is read from the 
data bus (D7-D0) as supplied by the interrupt system logic 
(i.e. HS-82CS9ARH Priority Interrupt Controller). This byte 
Identifies the source (type) of the Interrupt. It Is multiplied by 
four and used as a pointer into an interrupt vector lookup 
table, as described earlier. 


Bus Timing - Medium and Large Size Systems 

For medium complexity systems the MN/MX pin is 
connected to GND and the 82C88 Bus Controller is added to 
the system as well as three 82C82 latches for latching the 
system address, and a transceiver to allow for bus loading 
greater than the HS-80C86RH is capable of handling. Bus 
control signals are generated by the 82C88 Instead of the 
processor in this configuration, although their timing remains 
relatively the same. The HS-80C86RH status outputs (S2, 
SI, and SO) provide type-of-cycle information and become 
82C88 Inputs. This bus cycle Information specifies read 
(code, data or I/O), write (data or I/O), Interrupt acknowl¬ 
edge, or software halt. The 82C88 issues control signals 
specifying memory read or write, I/O read or write, or inter¬ 
rupt acknowledge. The 82C88 provides two types of write 
strobes, normal and advanced, to be applied as required. 
The normal write strobes have data valid at the leading edge 
of write. The advanced write strobes have the same timing 
as read strobes, and hence, data is not valid at the leading 
edge of write. The transcejyer receives the usual T and OE 
inputs from the 82C88 DT/R and DEN signals. 

For large multiple processor systems, the 82C89 bus arbiter 
must be added to the system to provide system bus man¬ 
agement. In this case, the pointer into t he in terrupt vector 
table, which Is passed during the second INTA cycle, can be 
derived from an HS-82C59ARH located on e ither the local 
bus or the syst em bus . The processor’s INTA output should 
drive the SYSB/RESB input of the 82C89 to the proper state 
when reading the Interrupt vector number from the HS- 
82C59ARH during the interrupt acknowledge sequence and 
software “poll”. 

A Note on Radiation Hardened Product Availability 

There are no Immediate plans to develop the 82C88 Bus 
Controller or the 82C89 Arbiter as radiation hardened inte¬ 
grated circuits In packaged form. However for systems 
requiring these circuits, they are available as sort coded LSI 
macros in the Harris HSC-RH radiation hardened Standard 
Cell. 
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Cl = C2 = O.IhF 


<5E /lJ 

H&«2C08RH V,—, 

TRANSCEIVER ^ 
(2) B?il 


H&65262RH 
CMOS RAM (16) 
16Kx1 


HS«17RH 
CMOS PROM (2) 
2Kx8 I 2Kx8 


CMOS 

HS^XXRH 

PERIPHERALS 


FIGURE 6A. MAXIMUM MODE HS-80C86RH TYPICAL CONFIGURATION 


HS-82C85RH 

CLOCK 

CONTROLLER/ 

GENERATOR 

RDY 



MN/MX 
CLK M/IO 
READY InTA 
RESET W 
WR 
DT/R 


DEN 

HS-80C86RH 

CPU 


AD0-AD15 

A16-A19 


Cl =C2 = 0.1 hF 



OPTIONAL 
FOR INCREASED 
DATA BUS DRIVE 


H&65262RH 
CMOS RAM (16) 
16Kx1 


H&6617RH I I CMOS 
CMOS PROM (2) I I H&82CXXRH 
2KX8 I 2KX8 peripherals 


FIGURE 6B. MINIMUM MODE HS-80C86RH TYPICAL CONFIGURATION 
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Waveforms 


CLK (HS-82C85RH OUTPUT) 


WRITE CYCLE I _ 

(NOTE1) i 


(RD. INTA, 
DT/R = VOH) 


(RD, WR s VOH 
BHEsVOL) 



SOFTWARE 

HALT- 

DEN.TO, ADI! 

WR,iNTA=VOH 

DT/R =s INDETERMINATE 



SOFTWARE HALT 


BUS TIMING > MINIMUM MODE SYSTEM 

NOTES: 

1. All signals switch between VOH and VOL unless otherwise specified. 

2. RDY is sampled near the end of T2, T3, TW to determine If TW machines states are to be inserted. 

3. Two INTA cycles run back-t o-back. The HS-80C86RH local ADDR/DATA bus is inactive during both INTA cycles. Control signals are 
shown for the second INTA cycle. 

4. Signals at HS-82C85RH are shown for reference only. 

5. All timing measurements are made at 1.5V unless othenwise noted. 
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Waveforms (continued) 


CLK (HS-S2C85RH OUTPUT) 
TCHCTV 
M/io 


BHE/S7. A19/S6-A16/S3 


ALE 


RDY (HS-82C85RH INPUT) 
SEE NOTE 4 


READY (HS-80C86RH INPUT) 


READ CYCLE 

_JNOTEI) 4 

(WR, INTA = VOH) 


ADI 5-ADO 


RD 


DEN 



BUS TIMING - MINIMUM MODE SYSTEM 

NOTES: 

1. All signals switch between VOH and VOL unless otherwise specified. 

2. RDY is sampled near the end of T2, T3, TW to determine if TW machines states are to be inserted. 

3. Two INTA cycles run back-t o-back. The HS-80C86RH local ADDR/DATA bus Is inactive during both INTA cycles. Control signals are 
shown for the second INTA cycle. 

4. Signals at HS-82C85RH are shown for reference only. 

5. All timing measurements are made at 1.5V unless otherwise noted. 










HS-80C86RH 


Waveforms (continued) 


S 2 , SI. so (EXCEPT HALT) 


BHE/S7, A19/S6-Aie/S3 


ALE {B2CB8 OUTPUT) 


RDY 

_ (HS-82C85RH INPUT) 


READY (HS-80C86RH INPUT) 


READ CYCLE 



TCLR1X- 

TRYLCL-H^ 


-TDVCL—-H TCLDX1 


::r 


82C88 _ _ 

OUTPUTS J MRDCORIORC 
SEE NOTES 1 
5.6 


BUS TIMING - MAXIMUM MODE SYSTEM 


1. All signals switch between VOH and VOL unless otherwise specified. 

2. RDY is sampled near the end of T2, T3, TW to determine if TW machines states are to be inserted. 

3. Cascade address is valid between first and second INTA cycle. 

4. Two INTA cycles run back-to-b ack. T he HS-80C86RH local ADDR/DATA bus Is inactive during both INTA cycles. Control for pointer ad¬ 
dress is shown for the second INTA cycle. 

5. Signals at HS-82C85RH or 82C88 are shown for reference only. 

6 . The issuance of the 82C88 command and control signals (MRDC, MWTC, AMWC, lORC, lOWC, AIOWC, INTA and DEN) lags the active 
high 82C88 CEN. 

7. All timing measurements are made at 1.5V unless otherwise noted. 

8 . Status inactive in state just prior to T4. 
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Waveforms (Continued) 


CLK 






TINVCH (SEE NOTE) 

NMI ' 

INTR 
TEST 

ASYNCHRONOUS SIGNAL RECOGNITION 

NOTE: Setup Requirements for asynchronous signals only to guarantee recognition at next CLK. 





NOTE: The coprocessor may not drive the busses outside the region shown without risking contention. 



HOLD/HOLD ACKNOWLEDGE TIMING (MINIMUM MODE ONLY) 
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AC Test Circuits 


OUTPUT FROM . 
DEVICE UNDER TEST 


CL* 


I 


* Includes stray and jig capacitance. 


AC Testing Input, Output Waveform 


- TEST POINT 


INPUT 
VIH + 0.4V - 
VIL-0.4V- 




XIE 


OUTPUT 
-VOH 


NOTE: All inputs signals (other than CLK) must switch between VIL- 
max -0.4V and VIHmin +0.4. CLK must switch between 0.4V 
and 3.9V. TR and TF must be less than or equal to 15ns. CLK 
TR and TF must be less than or equal to 10ns. 


Burn-In Circuits 

HS-80C86RH 40 PIN DIP 



-jTjrrm ru— 

■H Th- T^5.0fi8 


STATIC 

VDD =+6.5V± 10% Resistors: 

TA = +125°C Minimum 10kft ± 10% 

Part is Static Sensitive (Pins 17,18,21-23,31,33) 
Voitages Must Be Ramped 2.7kn ± 5% (Pins 2-16,39) 
Package: 40 Pin DIP 1 .OkO ± 5% 1/1OO Min (Pin 19) 
Minimum of 5 CLK Puises 
After Initiai Pulses, CLK is Left High 
Pulses are 50% Duty Cycle Square 
Wave 


HS-80C86RH 40 PIN DIP 



DYNAMIC 

VDD = 6.5V ± 5% (Burn-In) Resistors: 

VDD = 6.0V ± 5% (Ufe Test) 10ki2 (Pins 17,18,21,22,23, 33) 
TA = +125°C 3.3kQ (Pins 2-16,19,30, 31, 39) 

Package: 40 Pin DIP 2.7kQ Loads As Indicated 

Part is Static Sensitive All Resistors Are At Least 1/8W, 

Voltage Must Be Ramped ± 10% 

FO = 100kHz, FI = FO/2, F2 = FI/2... 
RESET, NMI low after initialization. 
READY pulsed low every 320ms 
MN/MX changes state every 5.24s 
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Burn-In Circuits (continued) 

HS-80C86RH 42 LEAD FLATPACK 


HS-80C86RH 42 LEAD FLATPACK 


1 

42 

2 

41 

3 

40 

4 

39 

5 

38 

6 

37 

7 

36 

8 

35 

9 

34 

10 

33 

11 

32 

12 

31 

13 

30 

14 

29 

15 

28 

16 

27 

17 

26 

18 

25 

19 

24 

20 

23 

21 

22 


1 

42 

2 

41 

3 

40 

4 

39 

5 

38 

6 

37 

7 

36 

8 

35 

9 

34 

10 

33 

11 

32 

12 

31 

13 

30 

14 

29 

15 

28 

16 

27 

17 

26 

18 

25 

19 

24 

20 

23 

21 

22 


— F16 
OPEN 
LOAD 
LOAD 
• LOAD 
LOAD 
LOAD 

WV- MN/MX 
LOAD 


VDD = +6.5V ± 10% Resistors: 

TA = +125°C Minimum 10kQ ± 10% 

Part is Static Sensitive (Pins 17,18, 21-23,31, 33) 
Voltages Must Bo Ramped 2.7k£i ± 5% (Pins 2-16, 39) 
Package: 42 Pin Flatpack 1 .Okii ± 5% 1/1OQ Min (Pin 19) 

Minimum of 5 CLK Pulses 
After Initial Pulses, CLK is Left High 
Pulses are 50% Duty Cycle Square 
Wave 


VDD = 6.5V ±5% (Burn-In) 
VDD = 6.0V ± 5% (Ufe Test) 
TA = +125°C 
Package: 42 Pin Flatpack 
Part Is Static Sensitive 
Voltage Must Be Ramped 


Resistors: 

lOkfl (Pins 17,18, 21,22, 23, 33) 
3.3kQ (Pins 2-16,19, 30, 31,39) 
2.7ki2 Loads As Indicated 
All Resistors Are At Least 1/8W, 
±10% 

FO = 100kHz, FI = FO/2, F2 = FI/2... 
RESET, NMI low after Initialization. 
READY pulsed low every 320ms 
MN/MX changes state every 5.24s 
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Timing Diagrams 


F5 

READY 






4T 


READY TIMING AS COMPARED TO F5 


F14 JTJ 

FI 6 




J-L 


NMI 


-L 


RESET, NMI, AND MN/MX TIMING AS COMPARED TO F14 AND F16 

FO = 10OkHz, 50% duty cycle square wave. RESET has a pulse width = 8T and occurs every two cycles of FI 6. 

F1 = FO/2, F2 = F1/2 ... F16 = FI5/2. 

NMI has a pulse width = 4T and occurs every two cycles of F16. 

READY, RESET, and NMI timing are as shown below: ^ ^ ^ u 

T _ 1 flue MN/MX IS a 50% duty cycle square wave and changes every eight 

cycles of F16. 

All signals have rise/fall time limits: 

100ns < t-rlse, t-fall < 500ns 


Irradiation Circuit 



NOTE: 

1. VDD = 5.0V ± 0.5V 4. All Group E testing Is performed in the sidebrazed DIP 

2. R2 = 3.3kO, R3 = 47kO 5. Clock and reset should be brought out separately so they can be 

3. Pins Tied to Gnd: 1 -18,20,23,39 toggled before Irradiation. 

Pins Tied to VCC: 22, 31, 33,40 6. Group E Sample Size is 2 Die/Wafer. 

Pins With Loads: 24-29, 30,32,34-38 
Pins Brought Out: 19 (Clock), 21 (Reset) 
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Harris - Space Level Product Flow -Q (Note i) 

SEM - Traceable to Diffusion Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection Method 2010, Condition A 
Gamma Radiation Assurance Tests Method 1019 
Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Note 2) 

Temperature Cycling Method 1010, Condition C 
Constant Acceleration Method 2001, Condition E Min, Y1 
Particle Impact Noise Detection Method 2020, Condition A 
Electrical Tests Harris’ Option 
Serialization 

X-Ray Inspection Method 2012 

Electrical Tests Subgroup 1; Read and Record (TO) 

Static Burn-In Method 1015, Condition B, 72 Hours, 

+125°C Minimum 

Electrical Tests Subgroup 1; Read and Record (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A 

Dynamic Burn-In Method 1015 Condition D, 240 Hours, 
+125°C (Note 3) 

Electrical Tests Subgroup 1; Read and Record (T2) 


Alternate Group A Subgroups 1,7, 9; Method 5005; 
Para 3.5.1.1 

Burn-In Delta Calculation (TO-T2) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1,7, A 

Electrical Test Subgroup 3; Read and Record 
Alternate Group A Subgroups 3,8B, 11; Method 5005; 
Para 3.5.1.1 
Marking 

Electrical Tests Subgroup 2; Read and Record 
Alternate Group A Subgroups 2,8A, 10; Method 5005; 
Para 3.5.1.1 

Gross Leak Method 1014,100% 

Fine Leak Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection Method 5005 (Note 2) 

End-Point Electrical Parameters: 

B-5/ Subgroups 1,2,3, 7, 8A, 8B, 9,10,11 
B-6; Subgroups 1, 7,9 

Group D Inspection Method 5005 (Notes 2, 4) 
End-Polnl Electrical Parameters: Subgroups 1,7, 9 

External Visual Inspection Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table 1 Shall apply; unless otherwise specified. 

2. These steps are optional and should be listed on the individual purchase order(s), when required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table 1 of Method 1015 

4. For group D, subgroup 3 inspection of package configurations which utilize a gold plated lid in its construction; the inspection criteria for 
illegible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 

5. Data package contains: 

Assembly attributes (Post Seal) Wafer lot acceptance report (including SEM report) 

Test attributes (includes Group A) X-ray report and film 

Shippable serial number list Test variables data 

Radiation testing certificate of conformance 
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Instruction Set Summary 


Mnemonic and 
_ Description 


DATA TRANSFER 
MOV » Move: 

Register/Memory to/from Register 
Immediate to Register/Memory 
Immediate to Register 
Memory to Accumulator 
Accumulator to Memory 
Register/Memory to Segment Register* • 
Segment Register to Register/Memory 

PUSH = Push: 

Register/Memory 


Segment Register 

POP » Pop: 

Register/Memory 

Register 

Segment Register 

XCHQ = Exchange: 

Register/Memory with Register 
Register with Accumulator 
IN « Input from: 


instruction Code 


76543210 
10001 Odw 
1 1 0001 
1 0 1 1 w reg 


101OOOOw 


1010001w 


10001110 
10001100 


11111111 
0 1 0 1 0 reg 
0 0 0 reg 1 10 


0 0 0 reg 1 1 1 


1 0000 1 1 w 


1 0 01 0 reg 


1 1 1 OOlOw 
1 1 101lOw 


76543210 
mod reg r/m 
mod 0 0 0 r/m 


mod 0 reg r/m 
mod 0 reg r/m 


mod 1 1 0 r/m 


mod 0 0 0 r/m 


mod reg r/m 


76643210 


76543210 


addr-high 


OUT = Output to: 


XLAT = Translate Byte to AL 
LEA = Load EA to Register 
LDS = Load Pointer to DS 
LES = Load Pointer to ES 
LAHF * Load AH with Flags 
SAHF = Store AH into Flags 
PUSHF = Push Flags 
POPF = Pop Flags 


1 1 1 00 1 1w 
11101 11 w 


11000100 


10011110 

10011100 


mod reg r/m 
mod reg r/m 
mod reg r/m 
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Instruction Set Summary (continued) 


Mnamonic and 

Description 

Instruction Coda 

ARITHMETIC 

76S43210 


76543210 


76543210 

76543210 

ADD = Add: 







Reg./Memory with Register to Either 

OOOOOOdw 

□: 

mod reg r/m 

□ 



Immediate to Register/Memory 

100000SW 

X 

mod 0 0 0 r/m 

: 

data 

1 datalfs;w = 01 | 

Immediate to Accumulator 

000001Ow 

X 

data 

□ 

data if w » 1 


ADC == Add with Carry: 







Reg./Memory with Register to Either 

0001OOdw 

X 

mod reg r/m 

□ 



Immediate to Register/Memory 

100000sw 

X 

mod 01 0 r/m 


data 

1 data if siw = 01 | 

Immediate to Accumulator 

000101Ow 

X 

data 

□ 

data if w =* 1 


INC = Increment* 







Reglster/Memory 

1 1 1 1 1 1 1 w 

X 

mod 0 0 0 r/m 

□ 



Register 

0 1 0 0 0 reg 

□ 





AAA = ASCII Adjust for Add 

00110111 

□ 





DAA = Decimal Adjust for Add 

00100111 

□ 





SUB = Subtract 







Reg./Memory and Register to Either 

00101Odw 

X 

mod reg r/m 

□ 



Immediate from Register/Memory 

1 0 0000 sw 

X 

mod 1 01 r/m 

j 

data 

1 data if s:w = 01 | 

Immediate from Accumulator 

00101 10w 

X 

data 

□ 

data if w = 1 


SBB » Subtract with Borrow 







Reg./Memory and Register to Either 

0001 1 Odw 

X 

mod reg r/m 

□ 



Immediate from Reglster/Memory 

1 OOOOOsw 

X 

mod 01 1 r/m 

□ 

data 

1 data if 8:w =» 01 | 

Immediate from Accumulator 

000111Ow 

X 

data 

□ 

data if w *= 1 

] 

DEC - Decrement 







Reglster/Memory 

1 1 1 1 1 1 1 w 

X 

mod 0 0 1 r/m 

□ 



Register 

010 0 1 reg 

□ 





NEQ - Change Sign 

111101 1 w 

X 

mod 0 1 1 r/m 

□ 



CMP = Compare: 







Register/Memory and Register 

00111Odw 

X 

mod reg r/m 

□ 



Immediate with Register/Memory 

lOOOOOsw 

X 

mod 1 1 1 r/m 

□ 

data 

1 data if s:w *=01 | 

Immediate with Accumulator 

i 001111Ow 

X 

data 

□ 

data if w == 1 

1 

AAS = ASCII Adjust for Subtract 

00111111 

□ 





DAS =* Decimal Adjust for Subtract 

00101111 

□ 





MUL =* Multiply (Unsigned) 

111101 1 w 

X 

mod 1 0 0 r/m 

□ 



IMUL = Integer Multiply (Signed) 

'1 1 1 1 0 1 1 w 

X 

mod 1 0 1 r/m 

□ 



AAM = ASCII Adjust for Multiply 

11010100 

X 

00001010 

□ 



DIV =“ Divide (Unsigned) 

1 1 1 1 0 1 1 w 

X 

mod 110 r/m 

D 



IDIV =* Integer Divide (Signed) 

111101 1 w 

X 

mod 1 1 1 r/m 

D 



/VAD = ASCII Adjust for Divide 

11010101 

X 

00001010 

□ 



CBW = Convert Byte to Word 

10011000 

□ 





CWD = Convert Word to Double Word 

10011001 

□ 
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Instruction Set St/m/nary (Continued) 


Mnemonic and 

Description 

Instruction Cods 

LOGIC 

76543210 


76543210 


76543210 

76543210 

NOT = Invert 

1 1 1 101 1w 

□: 

mod 0 1 0 r/m 

□ 



SHL/SAL = Shift Logical/Arithmetic Left 

1 1 01OOvw 

□: 

mod 1 0 0 r/m 

I 



SHR = Shift Logical Right 

1 lOIOOvw 

□: 

mod 1 01 r/m 

I 



SAR = Shift Arithmetic Right 

1 1 01 OOvw 

□: 

mod 11 1 r/m 

□ 



ROL = Rotate Left 

1 lOIOOvw 

in 

mod 0 0 0 r/m 

□ 



ROR = Rotate Right 

1 lOIOOvw 


mod 0 0 1 r/m 

□ 



RCL = Rotate Through Carry Flag Left 

1 lOIOOvw 

□: 

mod 0 1 0 r/m 

□ 



RCR “ Rotate Through Carry Right 

1 lOIOOvw 


mod 011 r/m 

□ 



AND « And: 







Reg./Memory and Register to Either 

OOlOOOdw 

□: 

mod reg r/m 

□ 



Immediate to Register/Memory 

1OOOOOOw 

X 

mod 1 0 0 r/m 

X 

data 

data if w “ 1 | 

Immediate to Accumulator 

001001Ow 

X 

data 

X 

data if w =» 1 


TEST = And Function to Flags, No Result: 







Register/Memory arKi Register 

lOOOOlOw 

X 

mod reg r/m 

I 



Immediate Data and Register/Memory 

1 1 1 1011w 

X 

mod 0 00 r/m 

X 

data 

data if w » 1 | 

Immediate Data and Accumulator 

10101OOw 

X 

data 

X 

data If w » 1 


OR - On 







Reg./Memory and Register to Ether 

00001Odw 

X 

mod reg r/m 

3 



Immediate to Register/Memory 

1OOOOOOw 

X 

mod 0 01 r/m 

X 

data 

data ifw *• 1 1 

Immediate to Accumulator 

000011Ow 

X 

data 

X 

data if w » 1 


XOR » Exclusive on 







Reg./Memory and Register to Either [ 

0011OOdw 

X 

mod reg r/m 

I 



Immediate to Register/Memory [ 

lOOOOOOw 

X 

mod 11 0 r/m 

X 

data 1 

data if w » 1 | 

Immediate to Accumulator [ 

001lOlOw 

X 

data 

X 

data If w » 1 1 


STRING MANIPULATION 







REP = Repeal [ 

1111001z 

I 





MOYS « Move Byte/Word [ 

lOIOOlOw 

I 





CMPS « Compare Byte/Word [ 

1010011w 

I 





SCAS “ Scan Byte/Word [ 

1010111w 

3 





LODS = Load Byte/Wd to AL/AX [ 

101011Ow 

3 





STOS = Stor Byte/Wd from AL/A [ 

1010101 w 

3 





CONTROL TRANSFER 







CALL » Call: 







Direct Within Segment [ 

11101000 

X 

disp-low 

X 

disp-high | 


Indirect Within Segment 

11111111 

r 

mod 0 1 0 r/m 

] 



Direct Intersegment 

tool 1010 

r 

offset-low 

X 

offset-high | 




c 

seg-low 

X 

seg-high | 


Indirect Intersegment 

11111111 

r 

mod 011 r/m 

] 




suossaoobdii 
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Instruction Set Su/n/na/y (continued) 


Mnemonic and 
Description 


JMP « Unconditional Jump: 
Direct Within Segment 
Direct Within Segment-Short 
Indirect Within Segment 
Direct Intersegment ^ 


Instruction Code 


76543210 

11101001 


11101011 

11111111 


11101010 


76543210 


mod 1 0 0 r/m 


76543210 


offset-high 


Indirect Intersegment 

RET * Return from CALL 
Within Segment 

Within Seg Adding Immed to SP 
Intersegment 

Intersegment Adding Immediate to SP 

JE/JZ = Jump on Equal/Zero 
JL/JNGE » Jump on Less/Not Greater 
orEquai 

JLE/JNQ » Jump on Less or Equal/ 

Not Greater 

JB/JNAE => Jump on Below/Not Above 
or Equal 

JBE/JNA «= Jump on Below or Equal/ 

Not Above 

JP/JPE * Jump on Parity/Parity Even 
JO “ Jump on Overflow 
JS « Jump on Sign 

JNE/JNZ « Jump on Not Equai/Not Zero 

JNL/JQE » Jump on Not Less/Greater 
or Equal 

JNLE/JQ » Jump on Not Less or Equal/ 
Greater 

JNB/JAE » Jump on Not Below/Above 
or Equal 

JNBE/JA - Jump on Not Below or 
Equal/Above 

JNP/JPO = Jump on Not Par/Par Odd 

JNO » Jump on Not Overflow 

JNS » Jump on Not Sign 

LOOP “ Loop CX Times 

LOOPZ/LOOPE = Loop While Zero/Equal 

LOOPNZ/LOOPNE - Loop While Not 
Zero/Equal 

JCXZ » Jump on CX Zero 

INT» Interrupt 
Type Specified 
Type 3 

INTO - Interrupt on Overflow 
IRET “ Interrupt Return 


mod 101 r/m 


1 10Q0010 
11001011 


11001010 

01110100 


01111100 


01111110 


01110010 


011 10110 
01111010 


oil 10000 
oil 11000 


01110101 


01111101 


011 11 1 1 1 


01110011 


01110111 

01111011 


oil 10001 
01 1 11001 


1 1 100010 
1 1 100001 


1 1 100000 
11100011 


11001101 
11001100 


11001110 
11001111 


data-high^ 
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HS-80C86RH 


Instruction Set Sc/m/nary (Continued) 


Mnemonic and 

Description 

Instruction Cods 


76543210 76543210 

PROCESSOR CONTROL 


CLC =» Clear Carry 

1 1 1 1 1 000 I 

CMC =* Complement Carry 

11110101 1 

STC =* Set Carry 

11111001 1 

CLD “ Clear Direction 

11111100 1 

STD =» Set Direction 

11111101 1 

CLI = Clear Interrupt 

11111010 1 

STI = Set Interrupt 

11111011 1 

HLT = Halt 

11110100 1 

WAIT = Wait 

10011011 1 

ESC = Escape (to External Device) 

1 1 0 1 1 X X X 1 mod XXX r/m | 

LOCK =» Bus Lock Prefix 

11110000 1 

NOTES: 

if s:w = 01 then 16 bits of immediate data form the oper¬ 

AL = 8-bit accumulator 

and. 

AX = 16-bit accumulator 

if s:w =11 then an immediate data byte is sign extended 

CX = Count register 

to form the 16-bit operand. 

DS = Data segment 

if V = 0 then "count” = 1; If v = 1 then "count” in (CL) 

ES = Extra segment 

X = don’t care 

Above/below refers to unsigned value. 

2 is used for string primitives for comparison with ZF FLAG. 

Greater = more positive; 

SEGMENT OVERRIDE PREFIX 


Less = less positive (more negative) signed values 
If d == 1 then "to” reg; if d == 0 then "from” reg 
if w - 1 then word Instruction; if w == 0 then byte Instruc¬ 
tion 

if mod = 11 then r/m is treated as a REG field 
if mod = 00 then DISP = 0% disp-low and disp-high are 
absent 

if mod = 01 then DISP = disp-low sign-extended to 
16 bits, disp-high is absent 
if mod = 10 then DISP = disp-high: disp-low 
if r/m = 000 then EA = (BX) + (SI) + DISP 

if r/m = 001 then EA = (BX) + (Dl) + DISP 

if r/m = 010 then EA = (BP) + (SI) + DISP 

if r/m = Oil then EA = (BP) + (Dl) + DISP 

if r/m = 100 then EA = (SI) + DISP 
if r/m = 101 then EA = (Dl) + DISP 
If r/m = 110 then EA = (BP) + DISP* 

if r/m = 111 then EA = (BX) + DISP 

DISP follows 2nd byte of instruction (before data if re¬ 
quired) 

♦except if mod = 00 and r/m = 110 then EA = disp- 
high: disp-low. 

••MOV CS. REG/MEMORY not allowed. 


0 01 reg 1 1 0 


REG is assigned according to the following table: 


16-BII(W - 1) 

8-Blt (w = 0) 

Segment 

000 

AX 

000 

AL 

00 

ES 

001 

CX 

001 

CL 

01 

CS 

010 

DX 

010 

DL 

10 

SS 

011 

BX 

011 

BL 

11 

DS 

100 

SP 

100 

AH 



101 

BP 

101 

CH 



110 

SI 

110 

DH 



111 

Dl 

111 

BH 




Instructions which reference the flag register file as a 16-bit 
object use the symbol FLAGS to represent the file: 

FLAGS = 

X:X:X:X:(0F):(DF):(1F):(TF):(SF):(ZF):X:(AF):X:(PF):X:(CF) 
Mnemonics © Intel, 1978 
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RAD HARD-Q 

MICROPROCESSOR PERIPHERALS 


MICROPROCESSOR PERIPHERAL DATA SHEETS 

HS-3374RH Radiation Hardened 8-Bit Bidirectional CMOS/TTL Level Converter. 

HS-54C138RH Radiation Hardened 3-Line to 8-Llne Decoder/Demultiplexer. 

HS-81C55RH. Radiation Hardened 256 x 8 CMOS RAM. 

HS-81C56RH 

HS-82C08RH Radiation Hardened 8-Bit Bus Transceiver. 

HS-82C12RH Radiation Hardened 8-Blt Input/Output Port. 

HS-82C37ARH Radiation Hardened CMOS High Performance Programmable DMA Controller 

HS-82C54RH Radiation Hardened CMOS Programmable Interval Timer. 

HS-82C55ARH Radiation Hardened CMOS Programmable Peripheral Interface. 

HS-82C85RH Radiation Hardened CMOS Static Clock Controller/Generator. 

HS-83C55RH Radiation Hardened 16K Bit CMOS ROM. 
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SEMICONDUCTOR 


HS-3374RH 


December 1992 


Radiation Hardened 
8-Bit Bidirectional CMOS/TTL Level Converter 


Features 

• Radiation Hardened EPl-CMOS 

- Total Dose 1x10® RAD(Si) 

- Latch-Up Immune >1 x 10'*^ RAD(SI)/s* 

• Low Propagation Delay Time 

- Typical CMOS to TTL Pre-Rad 40ns 

- Typical CMOS to TTL Post 10OK RADs 40ns 

- Typical TTL to CMOS Pre-Rad 50ns 

- Typical TTL to CMOS Post 100K RADs 50ns 

• Low Standby Power 

• +10V CMOS and -fSV TTL Power Supply Inputs 

• Eight Non-inverting Three-State Input/Output Channels 

• No External TTL Input Pull-Up Resistors Required 

• High TTL Sink Current 

• Equivalent to Sandia SA2996 

• Military Temperature Range -55®C to +125®C 

Description 

The Harris HS-3374RH is a radiation hardened 8-bit 
bidirectional level converter designed to interface CMOS 
logic levels with TTL logic levels in radiation hardened bus 
oriented systems. The HS-3374RH Is fabricated using a 
radiation hardened EPl-CMOS process and features eight 
parallel bidirectional buffer/level converters. 

Two control inputs, ENABLE and DISABLE, are used to 
determine the direction of data flow, and to set both the in 
puts and outputs in the high impedance state. The control 
inputs may be driven by either TTL or CMOS logic drivers 
capable of sinking one standard TTL load. 

The HS-3374RH is a non-inverting version of the indus¬ 
try standard CD40116. The non-inverting outputs of the 
HS-3374RH reduce PC board chip count by eliminating 
the need to restore data back to a non-inverted format. 


For operation at 10V and transient levels above 1x10^° Rad(Si)/s, 
please refer to Application Note 401. 


Pinout 


INTERNAL PACKAGE CODE HSX 
CASE OUTLINE D7, CONFIGURATION 3 
TOP VIEW 


PMOQ J 

INPUT/OUTPUT I ^ 



B3 I TTL 

_. f INPUT/OUTPUT 

d4 

B5 

B6 

B7. 

DISABLE 

NC 


Functional Diagram 


DISABLE 

13 


VDDsI 
VCC = 22 
GNDrrII 


IN/OUT ^ 
2-9 

_ level J 

>^^1 SHIFTER 

ENABLE 


10 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 _ 
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Specifications HS-3374RH 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage.+11.0V Thermal Resistance 0ja 6jc 

I/O Voltage Applied..GND-0.3V to VDD+0.3V Ceramic Dip Package. 74.8‘^/W 123°C/W 

Storage Temperature Range... -65°C to +150°C Maximum Package Power Dissipation at +125°C 


Junction Temperature....+175°C Ceramic Dip Package ..67W 

Lead Temperature (Soldering 10s)...+300°C 

ESD Classification...Class 1 

CAUTION: Stresses above those listed in "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only mting and operation 
of the device at these or any odier conditions above those indicated in the operational sections of this speciffcation is not implied. 


Operating Conditions 

Operating Voltage Range VDD.+9.5V to +10.5V Input Low Voltage (CMOS)..GND to IV 

VCC.+4.75V to +5.25V Input High Voltage (CMOS)...VDD-1 .OV to VDD 

Operating Temperature Range.-55°C to +125°C Input Low Voltage (TTL)..0.8V 

Input Voltage Range Input High Voltage (TTL)..2.8V 

Data Inputs (CMOS).GND-0.3 to VDD+0.3 

Data Inputs (TTL)..GND-0.3 to VCC+0.3 

Enable, Disable Inputs..GND-0.3 to VDD+0.3 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


ENABLE AND DISABLE lINPUTS 


Input Leakage Current 


CONDITIONS 


IIH CMOS VDD = 10.5V, VCC = 5.25V, 
VIN = 10.5V, Floating Outputs 


TTL INPUT TO CMOS OUTPUTS 


Input Leakage Current 


High Level Output 
Voltage 


Low level output 
Voltage 


CMOS to TTL OUTPUTS 



VDD = 10.5V, VCC = 5.25V, 
VIN = 0.8V, Other Inputs at 2.8V 


VDD = 10.5V, VCC = 5.25V, 
VIN = 2.8V, other Inputs =:.0.8V 


VDD = 9.5V, VCC = 4.75V, 
VIH = 2.8V, VIL=r 0.8V, 
lOH = -2.0mA 


VDD = 10.5V, .VCC = 5.25V, 
VIH = 2.8V, VIL0.8V, 

IOL = 2.0mA 


GROUP A 

SUBGROUPS TEMPERATURE 


-55°C, +25°C, 
+125°C 


-55°C,+25°C, 

+125°C 


-55°C, +25°C, 
+125°C 


-55°C,+25°C, 

+125°C 



-55°C, +25°C, 
+125°C 



High Level Output 

Voltage 

VOH 

VDD = 9.5, VCC = 4.75V, 

VIH = 8.5V, VIL=1.0V, 
lOH = -2.0mA 

1,2,3 

-55°C, +25°C, 
+125''C 

9 

■ 

V 

Low Level Output 

Voltage 

VOL 

VDD = 10.5V, VCC = 5.25V, 

VIH = 4.5V, VIL = 1.0V, 

IOL = 11mA 

1,2,3 

-55°C, +25°C, 
+125°C 

■ 

0.5 

V 

Output Leakage 

Current 

lOZL 

VDD = 10.5V, VCC = 5.25Vi 

VIN = 0V, All other pins high 

1,2,3 

-55°C, +25°C, 
+125°C 

-10 

- 

pA 





VDD = 10.5V, VCC = 5.25V, 
VIN = 2.8V, All other pins at 
GND 


CMOS: 

1. ) VDD = 10.5V, VCC = 5.25V 

2. ) VDD = 9.5V, VCC = 4.75V, 

VIH = VDD-1 V, VIL=1V 
TTL; 

1. ) VDD = 10.5V, VCC = 5.25V 

2. ) VDD = 9.5V, VCC = 4.75V, 

VIH = 2.8V, VIL = 0.8V 



-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 
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Specifications HS-3374RH 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 





GROUP A 
SUBGROUPS 


LIMITS 


Parameters 

SYMBOL 

CONDITIONS 

TEMPERATURE 

MIN 1 

MAX 

UNITS 

static Current 1 

SIDD1 

VDD = 10.5V, VCC = 5.25V, 

EN = 2.8V, DISABLE = 2.8V, 
Floating Outputs 

1,2,3 

-55°C, +25°C, 
+125°C 

■ 

300 

\lA 

Static Current 2 

SIDD2 

VDD = 10.5V, VCC = 5.25V, EN 
= OV, DISABLE = 2.8V, Floating 
Outputs 

1,2,3 

-55°C, +25°C, 
+125°C 

■ 

100 

pA 

Static Current 

SICC 

VDD = 10.5, VCC = 5.25V, 

EN = OV, DISABLE = 2.8V, 
Floating Output, Measure VCC 
pin 

1.2,3 

-55°C, +25°C, 
+125°C 

■ 

5 

pA 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

GROUP A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 


TPHLCT 

9,10,11 

-55°C, +25°C, +125°C 

- 

40 

ns 

[Propagation Delay Times CMOS Data 
In to Data Out 

TPLHCT 

9,10,11 

-55°C, +25°C, +125°C 

■ 

50 

ns 

Propagation Delay Times CMOS/TTL 
Data In to Data Out 

TPHLTC 

9,10,11 

-55°C, +25°C, +125°C 

■ 

85 

ns 

Propagation Delay Time TTL/CMOS 
Data In to Data Out 

TPLHTC 

9,10,11 

-55°C, +25°C, +125°C 

■ 

70 

ns 

Transition Time CMOS/TTL 
Input/Output 

TTHLCT 

9,10,11 

-55°C, +25°C, +125°C 

- 

20 

ns 

Transition Time CMOS/TTL 
Input/Output 

TTLHCT 

9,10,11 

-55°C, +25°C, +125°C 

- 

H 

ns 

Transition Time CMOS/TTL 
Input/Output 

TTHLTC 

9,10,11 

-55°C, +25°C, +125°C 

■ 


ns 

Transition Time CMOS/TTL 
Input/Output 

TTLHTC 

9,10,11 

-55°C, +25°C, +125°C 

- 

50 

ns 

Propagation Delay Time TTL/CMOS 
Enable to CMOS Out 

TPHZTC 

9,10,11 

-55°C, +25°C, +125°C 

- 

90 

ns 

Propagation Delay Time TTL/CMOS 
Enable to CMOS Out 

TPZHTC 

9,10,11 

-55°C, +25°C, +125°C 

- 

90 

ns 

Propagation Delay Time TTL/CMOS 
Enable to CMOS Out 

TPLZTC 

9,10,11 

-55°C,+25°C,+125°C 

.. - 

85 

ns 

Propagation Delay Time TTL/CMOS 
Enable to CMOS Out 

TP2LTC 

9,10,11 

-55°C, +25°C, +125°C 

-- 

85 

ns 

Propagation Delay Time CMOS/TTL 
Disable to TTL Out 

TPHZCT 

9,10,11 

-55°C, +25°C, ■f125°C 

- 

m 

ns 

Propagation Delay Time CMOS/TTL 
Disable to TTL Out 

TPZHCT 

9,10,11 

-55°C, +25°C, +125°C 



ns 

Propagation Delay Time CMOS/TTL 
Disable to TTL Out 

TPLZCT 

9,10,11 

-55°C, +25°C, +125°C 

- 

120 

ns 

Propagation Delay Time CMOS/TTL 
Disable to TTL Out 

TPZLCT 

9,10,11 

-55°C, +25°C, +125°C 

- 

125 

ns 


NOT^: Timings are measured with the following conditions: CL = 10OpF, VDD = 9.5V, VCC = 4.75V, VIH = 8.5V (2.8V), VIL = 1 .OV (0.8V). 




































































































































Specifications HS-3374RH 


TABLES. ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

Input, Output Capacitance 

CMOS 

Cl/O 

VDD = Open, f = 1MHz, All Measure¬ 
ments Referenced to Device Ground 

+25°C 

Input Capacitance 

CIN 

VDD = Open, f = 1MHz, All Measure¬ 
ments Referenced to Device Ground 

+25°C 

Input, Output Capcitance 

TTL 

Cl/O 

VDD = Open, f = 1MHz, All Measure¬ 
ments Referenced to Device Ground 

+25°C 




11 ^ 








































































HS-3374RH 


Functional Block Diagram 


2 (3, 4, 5, 6, 7, 8. 9) 
A1 CMOS 
INPUT (OUTPUT) 


I LEVEL I 
I SHIFTER I 


, B1 TTL 
^ OUTPUT 
(INPUT) 

13 

^7(20,19, 

18,17,16, 


15,14) 

ENABLE 

r 

10 



1 OF 8 IDENTICAL CIRCUITS 


NOTES: 

1. Enable and disable are TTL type inputs 

2. D and E outputs are common to all 8 channels 


INPUT (OUTPUT) 


OUTPUT (INPUT) 



TERMINAL 


TERMINAL 

DATA 

NUMBER 

DATA 

NUMBER 


ENABLE DISABLE 



TRUTH TABLE 


FUNCTION 


Convert CMOS Level to TTL Level 


Convert TTL Level to CMOS Level 


High Impedance (Z) 





0 = Low Level 1 = High Level X = Don’t Care 
Z = High Impedance on Both CMOS and TTL sides. 

NOTE: An important caveat that is applicable to CMOS devices in 
general is that unused Inputs should never be left floating. This rule 
applies to inputs connected to a three-state bus. The need for 
external pull-up resistors during three-state bus conditions is 
eliminated by the presence of regenerative latches on the following 
HS-3374RHpins:A0-7. 

The functional block diagram depicts one of these pins with the 
regenerative latch. When the CMOS driver assumes the high 
impedance state, the latch holds the bus in whatever logic state 
(high or low) it was before the three-state condition. A transient 
drive current of ±1.5mA at VDD/2 ±0.5V for 10ns is required to 
switch the latch. Thus, CMOS device inputs connected to the bus 
are not allowed to float during three-state conditions. 

* WARNING: Do not activate the Disable input by hardwiring to any 
TTL input pins. This is an incorrect mode of operation. 
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Irradiation Circuit 

Vdd= 10.0V 


Vcc = 50V 



Radiation Screening Procedure 

1. A random sample of two dice per wafer is drawn from the wa¬ 
fer lot. Wafer identity is retained. 

2. The sample die shall be assembled and tested for functional¬ 
ity, in a ceramic dip. 


3. The sample devices shall be subjected to a Total Dose Radi¬ 
ation level of 1 X10® Ras(Si) +10% from a Gammacell 220 
cobalt 60 source or equivalent. The devices will be powered 
in the configuration illustrated with VSUPPLY = +5V. The 
dose rate shall be between 50 rads/sec and 300 rads/sec. 

4. The Irradiation Bias circuit is shown to the left. 

5. The sample devices shall be started into test within 1 hour of 
irradiation and have completed test within 2 hours of irradia¬ 
tion. The wafers are accepted only if the sample, exclusive of 
non-radiation failures, meets ail electrical specifications at 
room temperature. 

6. Radiation screening to a higher total dose is available. Cus¬ 
tomers should contact their closest Harris Representative for 
details. 

Radiation Effects 

The HS-3374RH has been designed to survive in a radiation 
environment and to meet the electrical characteristics. Latching 
up free operation is achieved by the use of epitaxial starting 
material. Improved total dose hardness is obtained when special 
low temperature processing cycles. On a production basis, 
Harris performs screens for total dose hardness to a level of 1 x 
10® Rad(Si). Transient radiation tests have shown the following 
results: 

• Latch-up free to doses ^1x10^^ rads/sec* 

* For operation at 10 volts and transient levels above 1x10^° Rad(Si)/s 
please refer to Application Note 401. 
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HS-3374RH 


Harris - Space Level Product Flow (Note i) 


SEM - Traceable to Diffusion - Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection - Method 2010, Condition A 
Gamma Radiation Assurance Tests - Method 1019 
Nondestructive Bond Pull - Method 2023 
Customer Pre-Cap Visual Inspection (Notes 2) 

Temperature Cycling - Method 1010, Condition C 
Constant Acceleration - Method 2001, Condition E Min., Y1 
Particle Impact Noise Detection - Method 2020, Condition A 
Electrical Tests - Harris’ Option 
Serialization 

X-Ray Inspection - Method 2012 

Electrical Tests - Subgroup 1; Read and Record (TO) 

Static Burn-In - Method 1015, Condition B; 72 Hours, 
+125°C Minimum 

Electrical Tests - Subgroup 1; Read and Record (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation 3%: Subgroup 7 

5% Subgroups 1, 7, Delta 

Dynamic Burn-In, Method 1015, Condition D, 240 Hours, 
+125°C (Note 3) 


Electrical Tests - Subgroup 1; Read and Record (T2) 

Alternate Group A - Subgroups 1, 7, 9; Method 5005; 
Paragraph 3.5.1.1 

Burn-In Delta Calculation (T0-T2) 

PDA Calculation 3%: Subgroup 7 

5% Subgroups 1,7, Delta 

Electrical Tests - Subgroup 3; Read and Record 

Alternate Group A - Subgroup 3, 8B, 11; Method 5005; 
Paragraph 3.5.1.1 

Marking 

Electrical Tests - Subgroups 2; Read and Record 

Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 
Paragraph 3.5.1.1 

Fine and Gross Leak Tests - Method 1014, 100% 

Customer Source Inspection (Note 2) 

Group B Inspection - Method 5005 (Notes 2) 

End-Point Electrical Parameters: B5; Subgroups 1, 2, 3, 7, 
8A, 8B, 9, 10, 11 

Group D Inspection - Method 5005 (Notes 2, 4) 

End-Point Electrical Parameters: B5; Subgroups 1, 7, 9 

External Visual Inspection - Method 2009 

Data Package Generation (Note 5) 


1. The notes of Method 5004, Table i shall apply; unless otherwise specified. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table O of Method 1015. 

4. For Group D, subgroup 3 inspection of package configurations which utilize a gold plated lid in its construction; the inspection criteria for il¬ 
legible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 

5. Data package contains: Assembly Attributes (post seal) 

Test Attributes (Includes Group A) 

Shippable Serial Number List 

Radiation Testing Certificate of Conformance 

Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data 
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SEMICONDUCTOR 


HS-54C138RH 


December 1992 


Radiation Hardened 
3-Line to 8-Line Decoder/Demultiplexer 


Features 

• Radiation Hardened EPI-CMOS 

- Total Dose 1x10^ RAD(S1) 

- Latch-Up Immune > 1 x 10^^ RAD(Si)/8 

• Muitipie Input Enabie for Easy Expansion 

• Singie Power Supply-i-SV 

• Outputs Active Low 

• Low Standby Power (0.5mW Max at -fSV) 

• High Noise Immunity 

• Equivalent to Sandia SA2995 

• Bus Compatible with Harris Rad-Hard 80C85RH 

• Fuil Miiitary Temperature Range -55^C to •f125°C 

Description 

The Harris HS-54C138RH is a radiation hardened 3 to 8 
decoder fabricated using a radiation hardened EPI-CMOS 
process. It features low power consumption, high noise 
immunity, and high speed. Also featured are pin and function 
compatibility with the 54LS138 industry standard part. The 
HS-54C138RH is ideally suited for high speed memory chip 
select address decoding. It is intended for use with the 
Harris HS-80C85RH radiation hardened microprocessor, but 
it can also be utilized as a demultiplexer in any low power 
rad-hard application. 

The HS-54C138RH contains a one of eight binary decoder. 
A three bit binary Input is used to select and activate each of 
the eight outputs, provided the three chip enable inputs are 
also present (see truth table). 

The HS-54C138RH has an on -chip enabl e gate. The active 
high (G1) and both active low (G2A, G2B) inputs are Anded 
together to provide a single enable Input to the device. The 
use of both active high and active low inputs minimizes the 
need for external gates when expanding a system. 


Pinouts 


16 PIN DIP 

CASE OUTLINE D2, CONFIGURATION 3 
TOP VIEW 



16 PIN FLATPACK 
INTERNAL PACKAGE CODE HUV 
TOP VIEW 



CAUTION: These devices are sensitive to electrostatic discharge. Users should foltow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 3037 


^PROCESSOR 

PERIPHERALS 
















Specifications HS-54C138RH 


12°C/W 

11°C/W 


Absolute Maximum Ratings 

Supply Voltage.+7.0V 

I/O Voltage Applied....GND -.3V to VDD +.3V 

Storage Temperature Range...-65°C to +15Q°C 

Junction Temperature............+175°C 

Lead Temperature (Soldering 10s).. +300°C 

ESD Classification.Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of thb specification is not implied. 


Reliability Information 

Thermal Resistance Gja 

Ceramic DIP Package. 74.5‘^C/W 

Flatpack Package. 63.3°C/W 

Maximum Package Power Dissipation at +125°C 

Ceramic DIP Package.....670mW 

Flatpack Package.700mW 


Operating Conditions 

Operating Voltage Range...+4.75V to +5.25V 

Operating Temperature Range...-55°C to +125°C 


Input Low Voltage......OV to 1 .OV 

Input High Voltage.....VDD-1 .OV to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Leakage Current 
High 

IIH 

VDD = 5.25V, VIN = OV, 

Pin Under Test = VDD 

1,2,3 

-55°C, +25°C, 
+125°C 

■ 

■ 

pA 

Input Leakage Current 
Low 

IIL 

VDD = 5.25V, VIN = 5.25V, 

Pin Under Test = OV 

1.2,3 

-55°C, +25°C 

-1 

- 

pA 

High Level Output 

Voltage 

VOH 

VDD = 4.75V, IIN = -2mA 

1,2,3 

-55°C, +25°C, 
+125°C 

4.25 

- 

V 

Low Level Output 

Voltage 

VOL 

VDD = 5.25V, IIN = 2mA 

1,2,3 

-55°C, +25°C, 
+125°C 

0.5 

- 

V 

Static Current 

SIDD 

VDD = 5.25V, VIN = GND 

1,2,3 

-55°C, +25°C, 
+125°C 


100 

pA 

Functional Tests 

FT 

VDD = 5.25V and 4.75V, 

VIH = VDD - 1.0V, VIL = 1.0V 

7,8A,8B 

-55°C,+25°C, 

+125®C 

- 

- 

- 


NOTE; All devices are guaranteed at worst case limits and conditions. 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

GROUP A SUB¬ 
GROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

SELECT TO OUTPUT PROPAGATION DELAY TIME 

Low to high level input. High to 
low level output 

TPHL11 

9,10,11 

-55°C, +25°C, +125°C 

- 

110 

ns 

Low to high level input. Low to 
high level output 

TPLH11 

9,10,11 

-55°C, +25°C, +125°C 

• -- 

65 

ns 

High to low level input. Low to 
high level output 

TPLH12 

9,10,11 

-55°C, +25°C, +125°C 

- ■ 

75 

ns 

High to low level Input, high to 
low level output 

TPHL12 

9,10,11 

-55°C, +25°C, +125°C 

- 

90 

ns 

ENABLE TO OUTPUT PROPAGATION DELAY TIME 

Low to high level Input, Low to 
high level output 

TPLH21 

9,10,11 

-55°C, +25°C, +125°C 

- 

70 

ns 

Low to high level Input, High to 
low level output 

TPHL21 

9,10,11 

-55®C, +25°C, +125°C 

- 

105 

ns 


















































































































HS-54C138RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


LIMITS 


PARAMETERS 

SYMBOL 

GROUP A SUB¬ 
GROUPS 

TEMPERATURE 

High to low level input. Low to 
high level output 

TPLH22 

9,10,11 

-55°C, +25°C, +125°C 

High to low level input. High to 
low level output 

TPHL22 

9,10,11 

-55°C, +25°C, +125°C 



NOTE: Output timings are measured with a capacitive load, CL = 100pF, VIH = 3.75V, and VIL = 1 .OV. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

Input Capacitance 

CIN 

VDD = Open, f = 1 MHz, All Measure¬ 
ments Referenced to Device Ground 

Output Capcitance 

COUT 

VDD = Open, f = 1MHz, All Measure¬ 
ments Referenced to Device Ground 


LIMITS 

TEMPERATURE MIN I MAX UNITS 



10 

PF 

10 

PF 
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HS-54C138RH 


Burn-In Circuits 





STATIC CONFIGURATIONS 

NOTES: 

Minimum Temperature = +125°C, VDD = 10V ± 5% 
AN Resistors iOKO, 1/4W 



DYNAMIC CONFIGURATION 


VDD = 10.0V ±5% 

VS=:5V±10% 

TAMin = +125°C 

Ail resistors are 10KO ± 10%, 1/4W 
FO = 1MHz, 50% Duty Cycle 
FI = FO/2. F2 = FI/2 


Radiation Screening Procedure 

1. A random sample of two dice per wafer is drawn from the wa¬ 
fer lot. Wafer identity Is retained. 

2. The sample die shall be assembled and tested for functional¬ 
ity, in a ceramic dip. 

3. The sample devices shall be subjected to a Total Dose Radi¬ 
ation level of 1 X 105 Ras(Si) +10% from a Gammacell 220 
cobalt 60 source or equivalent. The devices will be powered 
In the configuration Illustrated with VSUPPLY = +5V. The 
dose rate shall be between 50 rads/sec and 300 rads/sec. 

4. The Irradiation Bias circuit is shown to the left. 

5. The sample devices shall be started into test within 1 hour of 
irradiation and have completed test within 2 hours of irradia¬ 
tion. The wafers are accepted only if the sample, exclusive of 
non-radiation failures, meets all electrical specifications at 
room temperature. 

6. Radiation screening to a higher total dose is available. Cus¬ 
tomers should contact their closest Harris Representative for 
details. 

Radiation Effects 

The HS-54C138RH has been designed to survive in a radia¬ 
tion environment and to meet the electrical characteristics. 
Latching up free operation is achieved by the use of epitaxial 
starting material. Improved total dose hardness is obtained 
when special low temperature processing cycles. On a pro¬ 
duction basis, Harris performs screens for total dose hard¬ 
ness to a level of 1 x 10® Rad(SI). Transient radiation tests 
have shown the following results: 

• Latch-up free to doses ^1x10^^ rads/sec. 

• Upset (loss of stored data) ^1x10® rads/sec. 
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HS-54C138RH 


Harris - Space Level Product Flow (Note 1 ) 


SEM - Traceable to Diffusion - Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection - Method 2010, Condition A 
Gamma Radiation Assurance Tests - Method 1019 
Nondestructive Bond Pull - Method 2023 
Customer Pre-Cap Visual Inspection (Notes 2) 

Temperature Cycling - Method 1010, Condition C 
Constant Acceleration - Method 2001, Condition E Min., Y1 
Particle Impact Noise Detection - Method 2020, Condition A 
Electrical Tests - Harris’ Option 
Serialization 

X-Ray Inspection - Method 2012 

Electrical Tests - Subgroup 1; Read and Record (TO) 

Static Burn-In - Method 1015, Condition B, 72 Hours, 
+125°C Minimum 

Electrical Tests - Subgroup 1; Read and Record (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation 3%: Subgroup 7 

5% Subgroups 1,7, Delta 

Dynamic Burn-In, Method 1015, Condition D, 240 Hours, 
+125°C (Note 3) 


Electrical Tests - Subgroup 1; Read and Record (T2) 

Alternate Group A - Subgroups 1,7,9; Method 5005; 
Paragraph 3.5.1.1 

Burn-In Delta Calculation (T0-T2) 

PDA Calculation 3%: Subgroup 7 

5% Subgroups 1, 7, Delta 

Electrical Tests • Subgroup 3; Read and Record 

Alternate Group A - Subgroups 3, 8B, 11; Method 5005; 
Paragraph 3.5.1.1 

Marking 

Electrical Tests - Subgroup 2; Read and Record 

Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 
Paragraph 3.5.1.1 

Fine and Gross Leak Tests - Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection - Method 5005 (Notes 2) 

End-Point Electrical Parameters: B5; Subgroups 1, 2, 3, 7, 
8A, 8B, 9, 10, 11 

Group D Inspection - Method 5005 (Notes 2, 4) 

End-Point Electrical Parameters: B5; Subgroups 1,7, 9 

External Visual Inspection - Method 2009 

Data Package Generation (Note 5) 


1. The notes of Method 5004, Table I shall apply; unless otherwise specified. 

2. These steps are optional, and should be listed on the purchase order If required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table O of Method 1015. 

4. For Group D, subgroup 3 inspection of package configurations which utilize a gold plated lid in Its construction; the inspection criteria for il¬ 
legible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 

5. Data package contains: Assembly Attributes (post seal) 

Test Attributes (includes Group A) 

Shippable Serial Number List 

Radiation Testing Certificate of Conformance 

Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data 



11-15 


^PROCESSOR 

PERIPHERALS 





r 


HS-54C138RH 


Metallization Topology 

DIE DIMENSIONS: 

76 x 63x14±1mils 

METALLIZATION: 

Type: AlSi 

Thickness: 11 kA ± 2kA 

GLASSIVATION: 

Type: Si02 

Thickness: 8kA± 1kA 

DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature:Ceramic DIP- 460°C (Max) 

Metallization Mask Layout 

HS-54C138RH 
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HS-54C138RH 


Typical applications include systems which require multiple 
input/output ports and memories. When the HS-54C138RH 
is enabled one of the eight outputs will go low. This output 
can be used to select a particular device or a group of 
devices. The HS-54C138RH can also be cascaded to 
provide an enabling scheme for larger systems and allow 
one decoder to control eight other decoders as in Figure 1. 


Figure 2 shows a configuration that can be used to enable 
multiple I/O ports or memory devices. Up to 24 memory 
devices or I/O ports can be controlled using this circuit. 

For demultiplexer operation, one of the three enable inputs is 
used as the data input while the other two inputs are enable. 
The transmitted data is distributed to the proper output as 
determined by the 3-line select inputs. See Figure 3. 


TO OTHER 
DEVICES 


SELECT A ENABLE 


HS-54C138RH 


|Y7 Y6 Y5 Y4 Y3 Y2 Y1 YO I 


HS-54C138RH 


HS-54C138RH 


HS-54C138RH 


lY7 Y6 Y5 Y4 Y3 Y2 Y1 YO I lY7 Y6 Y5 Y4 Y3 Y2 Y1 YO I lY7 Y6 Y5 Y4 Y3 Y2 Y1 YO I 


EN A4 A3 A2 A1 AO 


G1 

G2B G2A 

C 

B 

A 

G1 

G2B G2A 

C 

B 

A 

G1 

G2B G2A 

C 

B 

A 

Y7 

Y6 Y5 Y4 Y3 

Y2 

Y1 

YO 

Y7 

Y6 Y5 Y4 

Y3 Y2 

Y1 

YO 

Y7 

Y6 Y5 Y4 Y3 

Y2 

Y1 

YO 


PORT NUMBERS OR CHIP SELECTS 



IG1 G2B G2A C B A 


IY7 Y6 Y5 Y4 Y3 Y2 Y1 YO I 
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SEMICONDUCTOR 


December 1992 


HS-81C55RH 

HS-81C56RH 

Radiation Hardened 
256 X 8 CMOS RAM 


Features 

• Radiation Hardened EPI-CMOS 

- Parametrics Guaranteed 1x10^ RAD(Si) 

- Transient Upset >1x10^ RAD(Siy8 

- Latch-Up Free > 1 x 10^^ RAD(Siy8 

• Electrically Equivalent to Sandia SA 3001 

• Pin Compatible with intei 8155/56 

• Bu8 Compatibie with HS-80C85RH 

• Single 5V Power Suppiy 

• Low Standby Current 200[iA Max 

• Low Operating Current 2mA/MHz 

• Completely Static Design 

• internai Address Latches 

• Two Programmabie 8-Bit I/O Ports 

• One Programmabie 6-Bit I/O Port 

• Programmable 14-Bit Binary Counter/Timer 

• Multiplexed Address and Data Bus 

• Self Aligned Junction Isolated (SAJI) Process 

• Military Temperature Range -55®C to +125®C 

Description 

The HS-81C55/56RH are radiation hardened RAM and I/O chips 
fabricated using the Harris radiation hardened Self-Aligned Junction 
Isolated (SAJI) silicon gate technology. Latch-up free operation is 
achieved by the use of epitaxial starting material to eliminate the 
parasitic SCR effect seen in conventional bulk CMOS devices. 

The HS-81C55/56RH is intended for use with the HS-80C85RH 
radiation hardened microprocessor system. The RAM portion is 
designed as 2048 static cells organized as 256 x 8. A maximum post 
irradiation access time of 500ns ailows the HS-81C55/56RH to be 
used with the HS-80C85RH CPU without any wait states. The HS- 
81C55RH requires an active low chip enable while the HS-81C56RH 
requires an active high chip enable. These chips are designed for 
operation utilizing a single 5V power supply. 


Functional Diagram 


Km 

ADO -AD7 ^ 
CE OR CE* 
ALE 
RD 
WR 
RESET 
TIMER CLK 
TIMER OUT 


PORTA 

□ 4<i)f PAO - PAT 


PORT B 
lH 4<Df PBO - PB7 

PORT C 

Ej PCO - PCS 


{ TIMER I 


VDD (10V) 
GND 


•81C55RHaCE 

81C56RHxCE 


Pinouts 

40 PIN CERAMIC DIP 
CASE OUTLINE D5, CONFIGURATION 3 
TOP VIEW 


PC3 
PC4 
TIMER IN 
RESET 
PCS 
TIMER OUT 
lO/M 
CEor CE* 
RD 

_ WR 

= CE ale 
= CE 

ADO 

ADI 

AD2 

AD3 

AD4 

ADS 

AD6 

AD7 

GND 


*81C55RH = CE 
81C56RH = CE 



42 PIN FLATPACK 
INTERNAL PACKAGE CODE HWN 
TOP VIEW 


Pca^tf 

PC4 CZI 
TIMER IN Ei:z 
RESET nz Z 
PCS C=z 
TIMER OUT CZ Z 

_ lO/M 1= = 

CE OR CE C= Z 
RD t= = 
WR = = 
ALE CZZ 
ADO nzz 
ADI I= = 
AD2 ■= = 
AD3 CZZ 
NC l= = 
AD4 = = 
ADS E= = 
ADS CZZ 
AD7 CZZ 
GND C^^ 


1 

42 

2 

41 

3 

40 

4 

39 

5 

38 

6 

37 

7 

36 

8 

35 

9 

34 

10 

33 

11 

32 

12 

31 

13 

30 

14 

29 

15 

28 

16 

27 

17 

26 

18 

25 

19 

24 

20 

23 

21 

22 


CAUTION; These devices are ser^sitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


File Number 3039 








HS-81C55RH, HS-81C56RH 


Pin Description 

SYMBOL TYPE NAME AND FUNCTION 

RESET I Reset: Pulse provided by the HS-80C8SRH to initialize the system (connect to HS-80C85RH RESET 

OUT). Input high on this line resets the chip and initializes the three I/O ports to input mode. The width 
of RESET puise should typically be two HS-80C85RH clock cycle times. 

ADO - AD7 I/O Address/Data: Tri-state Address/Data lines that interface with the CPU lower 8-bit Address/Data Bus. 

The 8-bit address is latched into the address latch Inside the HS-81C55 and HS-81C56RH on the falling 
^ge of ALE. The address can be either for the memory section or the I/O section depending on the 10/ 
M input. The 8-bit data is either written into the chip or read from the chip, depending on the WR or RD 
input signal. 

CE or CE I Chip Enable: On the HS-81C55RH, this pin is CE and is ACTIVE LOW. On the HS-81C56RH, this pin 

is CE and is ACTIVE HIGH. 

^ I ^ead Control: input low on this line with the Chip Enable active enables and ADO - AD7 buffers. If 10/ 

M pin is low, the RAM content will be read out to the AD bus. Otherwise the content of the selected I/O 
port or command/status registers will be read to the AO bus. 

WR I Write Control: Input low on this line with the Chip Enable active causes the data on thejAddress/Data 

bus to be written to the RAM or I/O ports and command/status register, depending on lO/M. 

ALE I Address Latch Enable: This control signal latches both the address on the ADO - AD7 lines and the 

state of the Chip Enable and lO/M into the chip at the falling edge of ALE. 

lO/M I 1/0 Memory: Selects merrK>ry if low and I/O and command/status registers if high. 

PAO - PA7 (8) I/O Port A: These 8 pins are general purpose I/O pins. The In/out direction is selected by programming the 

command register. 

PBO - PB7 (8) I/O Port B: These 8 pins are general purpose I/O pins. The in/out direction is selected by programming the 

command register. 

PCO - PC7 (8) I/O Port C: These 6 pins can function as either input port, output port, or as control signals for PA and PB. 

Programming is done through the command register. When PCO - PCS are used as control signals, they 
will provide the following: 

PCO - AINTR (Port A Interrupt) 

PCI - ABF (Port A Buffer Full) 

PC2-A STB (Port A Strobe) 

PC3 - B INTR (Port B Interrupt) 

PC4 - B BF (Port B Buffer Full) 

PCS - B STB (Port B Strobe) 

TIMER IN I Timer Input: Input to the counter-timer. 


TIMER OUT O Timer Output: This output can be either a square wave or a pulse, depending on the timer mode. 
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Specifications HS-SICSSRH, HS-81C56RH 


Absolute Maximum Ratings 


Supply Voltage...+7.0V 

Input, Output or I/O Voltage.. GND-0.3V to VDD+0.3V 

Storage Temperature Range...‘65®C to +150°C 


Reliability Information 

+7.0V Thermal Resistance 


Braze Seal DIP Package. 25.Q^C/VJ 9.9°C/W 

Braze Seal Flatpack Package . 36.1°C/W 9.9°C/W 


Junction Temperature....+176°C Maximum Package Power Dissipation at +125°C 


Lead Temperature (Soldering 10s)...+300°C Braze Seal Dl P Package..1.94W 

Typical Derating Factor.2mA/MHz Increase In IDDOP Braze Seal Flatpack Package..... 1.39W 

ESD Classification... Class 1 

CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range..+4.75V to +5.25V Input Low Voltage...OV to +0.8V 

Operating Temperature Range.. -55°C to +125°C Input High Voltage...VDD -0.5V to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 





GROUP A 


1 LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

High Input Leakage 
Current 

IIH 

VDD = 5.25V, VIN = 0V, 

Pin under test = VDD 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

1 

\lA 

Low Input Leakage 
Current 

ML 

VDD = 5.25V, VIN = 5.25V, 

Pin under test = OV 

1,2,3 

-55°C, +25°C, 
+125°C 

-1 

- 

pA 

Low Output Voltage 

VOL 

VDD = 5.25V, IOL = 2mA 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

0.5 

■ 

High Output Voltage 

VOH 

VDD = 4.75V, IOH = 2mA 

1,2,3 

-55°C, +25°C, 
+125°C 

4.25 

- 

■ 

Static Current 

IDDSB 

VDD = 5.25V 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

200 

pA 

Dynamic Current 

IDDOP 

VDD = 5.25V, f = 1MHz 

1,2,3 

-55®C, +25°C, 
+125°C 

- 

2 

mA 

Functional Tests 

FT 

VDD = 4.75V and 5.25V, 

VIH = VDD-0.5V, VIL = 0.8V 

7,8A,8B 

-55°C, +25°C, 
+125°C 

- 

- 

’ 


.. NOTE: All devices are guaranteed at worst case limits and over radiation. Dynamic current is proportional to operating frequency (2mA/MHz). 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

Address Latch Setup Time 

TAL 

Notes 1,4 

9, 10, 11 

-55°C^Ta^+125°C 

Address Hold Time After Latch 

TLA 

Notes 1,4 

9, 10,11 

-55°C^Ta^+125°C 

Latch to READ/WRITE Control 

TLC 

Notes 1,4 

9,10,11 

-55°C:STa^+125°C 

Valid Data Out From Read Control 

TRD 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Address Stable to Data Out Valid 

TAD 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Latch Enable Width 

TLL 

Notes 1,4 

9,10,11 

-55°C^Ta^+125'’C 

READ/WRITE Control to Latch 

Enable 

TCL 

Notes 1,4,7 

9,10,11 

-55°C^Ta^+125°C 

READ/WRITE Control Width 

TCC 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Data In to WRITE Setup Time 

TDW 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Data In Hold Time After WRITE 

TWD 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

WRITE to Port Output 

TWP 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 


LIMITS 

MIN I MAX UNITS 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 
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Specifications HS-81C55RH, HS-81C56RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

Port Input Setup Time 

TPR 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Port Input Hold Time 

TRP 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Strobe to Buffer Full 

TSBF 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Strobe Width 

TSS 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

READ to Buffer Empty 

TREE 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Strobe to INTR Off 

TSI 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

READ to INTR Off 

TRDI 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Port Setup Time to Strobe 

TPSS 

Notes 1,4, 5 

9,10,11 

-55°C<Ta<+125°C 

Post Hold Time After Strobe 

TPHS 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

Strobe to Buffer Empty 

TSBE 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

WRITE to Buffer full 

TWBF 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

WRITE to INTR Off 

TWI 

Notes 1,4 

9,10,11 

-55°C^Ta<+125°C 

TIMER-IN to TIMER OUT Low 

TTL 

Notes 1,4 

9, 10,11 

-55°C^Ta^+125°C 

TIMER-IN to TIMER-OUT High 

TTH 

Notes 1, 4 

9, 10,11 

-55°C^Ta^+125°C 

Data Bus Enable from READ Control 

TRDE 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 

TlMER-IN Low Time 

T1 

Notes 1,4,6 

9,10,11 

-55°C^Ta:^+125°C 

TIMER-IN High Time 

T2 

Notes 1,4 

9,10,11 

-55°C^Ta^+125°C 


LIMITS 


UNITS 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 

ns 


ns 


ns 


ns 



1. All devices guaranteed at worst case limits and over radiation. 

2. Operating supply current (IDDOP) is proportional to operating frequency. 

3. Output timings are measured with purely capacitive load. 

4. For design purposes the limits are given as shown. For compatibility with the 80C85RH microprocessor, the AC parameters are tested 
as maximums. 

5. Parameter tested as part of the functional test. No read and record data available. 

6. At low temperature, T1 is measured down to 10ns. If the reading is less than 10ns, the parameter will read 10ns. 

7. Read and Record data available on failing data only. 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

Input Capacitance 

CIN 

VDD = Open, f = 1 MHz, All measurements 
referenced to device ground 

I/O Capacitance 

Cl/O 

VDD = Open, f = 1 MHz, All measurements 
referenced to device ground 

Output Capacitance 

COUT 

VDD = Open, f = 1 MHz, All measurements 
referenced to device ground 

Data Bus Float After 
READ 

TRDF 

VDD = 4.75V 

Recovery Time Between 
Controls 

TRV ' 

VDD = 4.75V 


TEMPERATURE 

MIN 

MAX 

UNITS 

mm 

- 

10 

PF 

Ta = +25°C 

- 

12 

PF 

Ta = +25°C 

“ 

10 

pF 

-55°C, +25°C, 
+125°C 

10 

100 

ns 

-55°C, +25°C, 
+125°C 

- 

220 

ns 



NOTE: The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters 
are characterized upon Initial design release and upon design changes which would affect these characteristics. 
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Specifications HS-81C55RH, HS-81C56RH 


TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The Post Irradiation test conditions and limits are the same as those listed In Table 1 and Table 2. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25^C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Static Current 

IDDSB 

±40pA 

Low Input Leakage Current 

IIL . 

±100nA 

High Input Leakage Current 

IIH 

±100nA 

Low Level Output Voltage 

VOL 

±60mV 

High Level Output Voltage 

VOH 

±400mV 



TABLE 6. APPLICABLE SUBGROUPS 


Waveforms 


CONFORMANCE GROUPS 

METHOD 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7 

Final Test 

100%/5004 

2,3, 8A, 8B, 10,11 

Group A 

Samples/5004 

1,2,3,7,8A, 88,9,10,11 

Group C 

Samples/5004 

1,2, 3, 7,8A, 8B, 9,10,11 

Group D Others 

Samples/5004 

1,7 

Group E Subgroup 2 

Samples/5004 

1.7,9 


CE (81C55RH) 
OR 

CE (81C56RH) 



ADDRESS 


tAL - 
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HS-81C55RH, HS-81C56RH 


Waveforms (Continued) 


STROBED OUTPUT 



TIMER OUTPUT COUNTDOWN FROM 5 T01 


LOAD COUNTER CLR- 


RELOAD COUNTER 



TIMER OUT 
(PULSE) 


TIMER OUT 
(SQUARE WAVE) 



NOTE: THE TIMER OUTPUT IS PERIODIC IF IN AN AUTOMATIC 
RELOAD MODE (M, MODE BITs 1) 
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Burn-In Circuits 




40 PIN DIP 

VDD 

? 

40 PIN DIP 

VDD 

? 



‘GNDFOR 81C55 
VDDFOR81C56 



*GND FOR 81 CSS 
VCCFOR 81CS6 


STATIC CONFIGURATION 


DYNAMIC CONFIGURATION 


VDD = 10V±10% 

All resistors R1 = lOOkO unless otherwise marked: B2 = 50K 
Pin 8 tied through a resistor to two position switch. 

Label ground side “81C55" and VDD side “81C56". 


Minimum Temperature +125°C 

All resistors lOOkQ 1/4 Watt. VDD = 10V ± 10%. 

Pin 8 tied to two position switch. Label ground side “81055” and 
VDD side “81056”. 

Period of 00 = 01 = 02 = T = lOps 
OO active HIGH, 01 and 02 active LOW. 

00,01,02 cannot overlap each other. 

RO shall have at least 3 pulses on power up as indicated below. 
Pulses shall stop and RO shall go to OV no more than 60 seconds 
after power-up. 



RO — TT—rL-TT— 
20nsW- 

|-^40ns 


SIGNAL NAME 

FREQUENCY 

DUTY CYCLE 

FO 

50KHZ 

50% 

FI 

FO/2 

50% 

F2 

FI/2 

50% 

F3 

F2/2 

50% 

F4 

F3/2 

50% 

F5 

F4/2 

50% 

F6 

F5/2 

50% 

F7 

F6/2 

50% 
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HS-81C55RH, HS-81C56RH 


Radiation Screening Procedure 

1. A random sample of two dice per wafer is drawn from the 
wafer lot. Wafer identity is retained. 

2. The sample die shall be assembled and tested for func¬ 
tionality, in a ceramic dip. 

3. The sample devices shall be subjected to a Total Dose 
Radiation level of 1 x 105 Ras(Si) +10% from a Gamma¬ 
cell 220 cobalt 60 source or equivalent. The devices will 
be powered in the configuration illustrated with VSUP- 
PLY = +5V. The dose rate shall be between 50 rads/sec 
and 300 rads/sec. 

4. The Irradiation Bias circuit is shown. 

5. The sample devices shall bestarted into test within 1 hour 
of irradiation and have completed test within 2 hours of ir¬ 
radiation. The wafers are accepted only If the sample, ex¬ 
clusive of non-radiation failures, meets all electrical 
specifications at room temperature. 

6. Radiation screening to a higher total dose is available. 
Customers should contact their closest Harris Represen¬ 
tative for details. 


Radiation Effects 

The HS-81C55RH and HS-81C56RH has been designed to 
survive in a radiation environment and to meet the electrical 
characteristics. Latching up free operation is achieved by the 
use of epitaxial starting material. Improved total dose hard¬ 
ness is obtained when special low temperature processing 
cycles. On a production basis, Harris performs screens for 
total dose hardness to a level of 1 x 10® Rad(SI). Transient 
radiation tests have shown the following results: 

• Latch-up free to doses ^1x10^^ rads/sec. 

• Upset (loss of stored data) >1x10® rads/sec. 
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Harris - Space Level Product Flow (Note 1 ) 

SEM - Traceable to Diffusion - Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection - Method 2010, Condition A 
Gamma Radiation Assurance Tests - Method 1019 
Nondestructive Bond Pull - Method 2023 
Customer Pre-Cap Visual Inspection (Notes 2) 

Temperature Cycling - Method 1010, Condition C 
Constant Acceleration - Method 2001, Condition E Min., Y1 
Particle Impact Noise Detection - Method 2020, Condition A 
Electrical Tests - Harris’ Option 
Serialization 

X-Ray Inspection - Method 2012 

Electrical Tests - Subgroup 1; Read and Record (TO) 

Static Burn-In - Method 1015, Condition B, 72 Hours, 
+125°C Minimum 

Electrical Tests - Subgroup 1; Read and Record (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation 3%: Subgroup 7 

5% Subgroups 1, 7, Delta 

Dynamic Burn-In, Method 1015, Condition D, 240 Hours, 
+125°C (Note 3) 


Electrical Tests - Subgroup 1; Read and Record (T2) 

Alternate Group A - Subgroups 1, 7, 9; Method 5005; 
Paragraph 3.5.1.1 

Burn-In Delta Calculation (T0-T2) 

PDA Calculation 3%: Subgroup 7 

5% Subgroups 1, 7, Delta 

Electrical Tests - Subgroup 3; Read and Record 

Alternate Group A - Subgroups 3, 8B, 11; Method 5005; 
Paragraph 3.5.1.1 

Marking 

Electrical Tests - Subgroup 2; Read and Record 

Alternate Group A - Subgroups 2,8A, 10; Method 5005; 
Paragraph 3.5.1.1 

Fine and Gross Leak Tests - Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection - Method 5005 (Notes 2) 

End-Point Electrical Parameters: B5; Subgroups 1, 2, 3, 7, 
8A, 8B, 9, 10, 11 

Group D Inspection - Method 5005 (Notes 2, 4) 

End-Point Electrical Parameters: B5; Subgroups 1, 7, 9 

External Visual Inspection - Method 2009 

Data Package Generation (Note 5) 


NOTES: 

1. The notes of Method 5004, Table I shall apply; unless otherwise specified. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Harris reserves the right of performing burn-in time temperature regression, as defined by Table O of Method 1015. 

4. For Group D, subgroup 3 inspection of package configurations which utilize a gold plated lid in its construction; the inspection criteria for il¬ 
legible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3,8.a shall not apply. 

5. Data package contains: Assembly Attributes (post seal) 

Test Attributes (Includes Group A) 

Shippable Serial Number List 

Radiation Testing Certificate of Conformance 

Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data 
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Metallization Topology 

DIE DIMENSIONS: 

76x63x 14±1mils 

METALLIZATION: 

Type; AlSi 

Thickness: 1 1 kA ± 2kA 

GLASSIVATION: 

Type: Si02 

Thickness: 8kA± 1kA 

DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature:Ceramic DIP- 460°C (Max) 
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Functional Description 

The HS-81C55RH and 81C56RH contains the following: 

• 2K Bit Static RAM Organized as 256 x 8 

• Two 8-Bit I/O Ports (PA and PB) and One 6-Blt I/O Port 
(PC) 

• 14-Bit Timer-Counter 

The lO/M (10/Memory Select) pin selects either the five reg¬ 
ister (Command, Status, RAO - PA7, PBO - PB7, PCO - PCS) 
or the memory (RAM) portion. 

The 8-bit address on the Address/Data lines. Chip Enable 
input CE or CE and lO/M are ail latched on-chip at the falling 
edge of ALE. 



TM2 TM1 lEB lEA PC2 PCI PB PA 


DERNES 

PA0-PA7 


DERNES 
PB0-PB7. 


} 00>ALT1 
11 =rALT2 
01 > ALTS 
10*ALT4 


TIMER 

COMMAND 


_^ENABLEPORT! „ 

A INTERRUPT I 0 = INPUT 

__ ENABLE PORT f 1 * OUTPUT 

^ BINTERRUPT J 

00 > NOP - DO NOT AFFECT COUNTER 
OPERATION 

01 3 STOP - NOP IF TIMER HAS NOT 
STARTED; STOP COUNTING IF 
THE TIMER IS RUNNING 

10 = STOP AFTER TC - STOP IMME¬ 

DIATELY AFTER PRESENT TC 
IS REACHED (NOP IF TIMER 
HAS NOT STARTED) 

11 - START • LOAD MODE AND CNT 

LENGTH AND START IMMEDIATE¬ 
LY AFTER LOADING (IF TIMER IS 
NOT PRESENTLY RUNNING). IF 
TIMER IS RUNNING, START THE 
NEW MODE AND CNT LENGTH 
IMMEDIATELY AFTER PRESENT 
TC IS REACHED. 


FIGURE 1. INTERNAL REGISTERS 


CE (81C55RH) 
OR 

CE (81C56RH) 



FIGURE 3. COMMAND REGISTER BIT ASSIGNMENT 

Reading the Status Register 

The status register consists of seven iatches, one for each 
bit six (0-5) for the status of the ports and one (6) for the 
status of the timer. 

The status of the timer and the I/O section can be polled by 
reading the Status Register (Address XXXXXOOO). Status 
word format Is shown in Figure 4. Note that you may never 
write to the status register since the command register 
shares the same I/O address and the command register is 
selected when a write to that address is issued. 


AD7 AD6 

ADS 

AD4 

ADS 

AD2 

ADI 

ADO 

TIMER 

INTE 

B 

INTR 

INTE 

A 

INTR 

B 

BF 

B 

A 

BF 

A 


FIGURE 2. ON-BOARD MEMORY READ/WRITE CYCLE 

Programming of the Command Register 

The command register consists of eight latches. Four bits (0- 
3) define the mode of the ports, two bit (4-5) enable or disable 
the interrupt from port C when It acts as control port, and the 
last two bits (6-7) are for the timer. 

The command register contents can be altered at anytime by 
using the I/O address XXXXXOOO during a WRITE operation 
with the Chip Enable active and lO/M = 1. The meaning of 
each bit of the command byte Is defined In Figure 3. The 
contents of the command register may never be read. 


I PORTA 

INTERRUPT 

REQUEST 

PORTABUFFER 

FULL/EMPTY 

(INPUT/OUTPUT) 

PORT A INTERRUPT ENABLE 
PORT B INTERRUPT REQUEST 

PORT B BUFFER FULLTEMPTY 
(INPUT/OUTPUT) 

PORT B INTERRUPT ENABLE 

TIMER INTERRUPT (THIS BIT IS LATCHED HIGH WHEN 
TERMINAL COUNT IS REACHED, AND IS RESET TO LOW 
READING OF THE C/S REGISTER & BY HARDWARE RESET). 

FIGURE 4. STATUS REGISTER BIT ASSIGNMENT 


11-30 











HS-81C55RH, HS-81C56RH 


Input/Output Section 

The I/O section of the HS-81C55RH and HS-81C56RH 

consists of five registers: (See Figure 5) 

• Command/Status Register (C/S) - Both register are 
assigned the address XXXXXOCXD. The C/S address 
serves the dual prupose. 

When the C/S registers are selected during WRITE 
operation, a command is written into the command 
register. The contents of this register are not accessible 
through the pins. 

When the C/S (XXXXXOOO) Is selected during a READ 
operation, the status Information of the I/O ports and the 
timer becomes available on the ADO - AD7 lines. 

• PA Register - This register can be programmed to be 
either input or output ports depending on the status of the 
contents of the C/S Register, also depending on the 
command, this port can operate in either the basic mode 
or the strobed mode (See timing diagram), the I/O pins 
assigned in relation to this register are PAO - PA7. The 
address of this register is XXXXX001. 

• PB Register - This register functions the same as PA 
Register, the I/O pins assigned are PBO - PB7. The 
address of this register is XXXXX010 

• PC Register - This register has the address XXXXX011 
and contains only 6 bits. The 6 bits can be programmed to 
be either input ports, output ports or as control signals for 
PA and PB by properly programming the AD2 and AD3 
bits of the C/S register. 

When PCO - PCS is used as a control port, 3 bits are 
assigned for Port A and 3 for Port B. The first bit is an 
Interrupt that the HS-81C55RH and HS-81C56RH sends 
out. The second is an output signal indicating whether the 
buffer is full or empty, and the third is an input pin to 
accept a strobe for the strobed Input mode. (See Table 1). 


When the ‘C’ port Is programmed to either ALT3 or ALT4, the 
control signals for PA and Pb are Initialized as follows: 


INPUT MODE 


OUTPUT MODE 


BF 

Low 

Low 

INTR 

Low 

High 

STB 

Input Control 

Input Control 


I/O ADDRESSt 

A7 I A6 I AS I A4 I A3 I A2 I A1 i AO 


A7 A6 AS A4 A3 A2 A1 AO SELECTION 

"x"~")r")r”"o""o""o" Interval Command/ 

Status Register 

~~~~~~ 0 ~ General Purpose I/O 

Port A 

IT X X X X 0 1 0 General Purpose I/O 

PortB 

X X X X X 0 1 1 General Purpose I/O or 

Control Port C 

X X X X X 1 0 0 Low-Order 8 Bits of 

Timer Count 

X X X X X 1 0 1 High 6 Bits of Timer 

Count and 2 Bits of Timer 
Mode 

t I/O Address must te qualified by CE = 1(81C56RH) or ^ = 
0(81C65RH) and ICVM = 11n order to select the appropriate register. 
X = Don’t Care 

FIGURE 5. I/O PORT AND TIMER ADDRESSING SCHEME 

Figure 6 shows how I/O Ports A and B are structured within 
the HS-81C55RH and HS-81C56RH. 

Note in the diagram that when the I/O ports are programmed 
to be output ports, the contents of the output ports can still 
be read by a READ operation when appropriately 
addressed. 


HS-81C55RH AND HS-81C56RH 
ONE BIT OF PORT A OR PORT B 



UumPLEXER 

(2) SIMPLE INPUT f CONTROL 

(3) STROBED INPUtJ 

(4) = 1 FOR OUTPUT MODE 
» 0 FOR INPUT MODE 


NOTES: 

1. READ Port = (lO/M = 1)(RD = 0)(CE Active) 
(Port Address Selected) 

2. WRITE Port = (lO/M = 1)(wr = 0)(CE Active) 
(Port Address Selected) 


FIGURE 6. HS-81C55RH AND HS-81C56RH PORT FUNCTION 
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The outputs of the HS-81C55/56RH are “glitch-free” 
meaning that you can write a “1” to a bit position that was 
previously “1” and the level at the output pin will not change. 

Note also that the output latch is cleared when the port 
enters the input mode, the output latch cannot be loaded by 
writing to the port if the port is in theinput mode. The result is 
that each time a port mode is changed from input to output, 
the output pins will go low. When the HS-81C55/56RH Is 
RESET, the output latches are all cleared and all 3 ports 
enter the Input mode. 

When in the ALT1 or ALT2 modes, the bits of Port C are 
structured like the diagram above in the simple Input or 
output mode, respectively. 

Reading from an input port with nothing connected to the 
pins will provide unpredictable results. 

Figure 7 shows how the HS-81C55/56RH I/O ports might be 
configured in a typical system. 


TO HS-80C85RH 
RSTINPUT 


PORTA I OUTPUT > PORTA 


AINTR (SIGNAL DATA RECEIVED) 
A BF (SIGNALS DATA READY) 

^ A STB (ACKNOWL DATA RCV D) 

B STB (LOAD PORT B LATCH) 

B BF (SIGNALS BUFFER IS FULL) 


TO/FROM 
> PERIPHERAL 
INTERFACE 


B INTR (SIGNALS BUFFER 
_READY FOR READING) 


TO INPUT PORT 
(OPTIONAL) 


- TO HS-80C85RH 

RSTINPUT 

FIGURE 7. EXAMPLE: COMMAND REGISTER = 00111001 


Timer Section 

The timer is a 14 bit down counter that counts the TIMER IN 
pulses and provides either a square wave or pulse when 
terminal count (TC) is reached. 

The timer has the I/O address XXXXX100 for the low order 
byte of the register and the I/O address XXXXX101 for the 
high order byte of the register. (See Figure 5). 

To program the timer, the COUNT LENGTH REG is loaded 
first, one byte at a time, by selecting the timer addresses. 
Bits 0-13 of the high order count register will specify the 
length of the next count and bits 14-15 of the high order 
register will specify the timer output mode (see Figure 8). 
The value loaded into the count length register can have any 
value from 2H through 3FFH In Bits 0-13. 


M2 Ml T13 T12 Til T10 T9 T8 


MSB OF 
CNT LENGTH 


7 6 5 4 3 2 1 0 

T7 I T6 I T5 I T4 I T3 I T2 I T1 I TO j 


LSB OF 
CNT LENGTH 


FIGURE S. TIMER FORMAT 


TABLE 1. PORT CONTROL ASSIGNMENT 


PIN 

ALT1 

ALT2 

ALT3 

ALT4 

PCO 

Input Port 

Output Port 

A INTR (Port A Interrupt) 

A INTR (Port A Interrupt) 

PCI 

Input Port 

Output Port 

ABF (Port A Buffer Full) 

ABF (Port A Buffer Full) 

PC2 

Input Port 

Output Port 

A STB (Port A Strobe) 

A STB (Port A Strobe) 

PC3 

Input Port 

Output Port 

Output Port 

B INTR (Port B Interrupt) 

PC4 

Input Port 

Output Port 

Output Port 

B BF (Port B Buffer Full) 

PCS 

Input Port 

Output Port 

Output Port 

B STB (Port B Strobe) 
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There are four modes to choose from: M2 and M1 define the 
timer mode, as shown in Figure 9. 


TIMER OUT WAVEFORMS: 


1. SINGLE SQ. 
WAVE 


1 2. CONTINUOUS 

SQ. WAVE 


3. SINGLE PULSE 
ON TERM. COUNT 


1 4. CONTINUOUS 

PULSES 


START TERMINAL (TERMINAL 
COUNT COUNT COUNT) 




FIGURE 9. TIMER MODES 

Bits 6-7 (TM2 and TM1) of command register contents are 
used to start and stop the counter, there are four commands 
to choose from: 

TM2 TM1 

0 0 NOP - Do not affect counter operation 

0 1 STOP-NOP - If timer has not started; stop 

counting if the timer is running 

1 0 STOP AFTER TC - Stop immediately after 

present TC is reached (NOP if timer has 
not started) 

1 1 START - Load mode and CNT length and 

start immediately after loading (if timer is 
not presently running). If timer is running, 
start the new mode and CNT length imme¬ 
diately after present TC is reached. 

Note that while the counter Is counting, you may load a new 
count and mode into the count length registers. Before the 
new count and mode will be used by the counter, you must 
issue a START command to the counter. This applies even 
thought you may only want to change the count and use the 
previous mode. 

In case of an odd-numbered count, the first half-cycle of the 
squarewave output, which is high, is one count longer than 
the second (low) half-cycle, as shown In Figure 10. 


FIGURE 10. ASYMMETRICAL SQUARE-WAVE OUTPUT RE¬ 
SULTING FROM COUNT OF 9 

The counter In the HS-81C55/56RH Is not Initialized to any 
particular mode or count when hardware RESET occurs, but 
RESET does stop the counting. Therefore, counting cannot 
begin following RESET until a START command Is Issued 
via the C/S register. 

Please note that the timer circuit on the HS-81C55/56RH 
chip Is designed to be a square-wave timer, not an event 
counter. To achieve this, it counts down by twos twice In 
completing one cycle. Thus, its registers do not contain 
values directly representing the number of TIMER IN pulses 
received. You cannot load an initial value of 1 into the count 
register and cause the timer to operate, as its terminal count 
value is 10 (binary) or 2 (decimal). (For the detection of 
single pulses, it is suggested that one of the hardware inter¬ 
rupt pins on the HS-80C85RH be used.) After the timer has 
started counting down, the values residing in the count 
registers can be used to calculate the actual number of 
TIMER IN pulses required to complete the timer cycle If 
desired. To obtain the remaining count, perform the following 
operations in order: 

1. Stop the count 

2. Read in the 16 bit value from the count length registers 

3. Reset the upper two mode bits 

4. Reset the carry and rotate right one position all 16 bits 
through carry 

5. If carry Is set, add 1/2 of the full original count (1/2 full 
count -1 if full count is odd). 

NOTE: If you started with an odd count and you read the 
count length register before the third count pulse occurs, you 
will not be able to discern whether one or two counts has 
occurred. Regardless of this, the HS-81C55/56RH always 
counts out t he right number of pulses in generating the 
TIMER OUT waveforms. 
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SEMICONDUCTOR 


HS- 82 C 08 RH 


December 1992 


Features 

• Radiation Hardened 

- Total Dose 1 x 10^ RAD(SI) 

- Laich-Up Immune EPI-CMOS > 1 X10^^ RAD(Siys 

• Bidirectional Three-State Input/Outputs 

• Low Propagation Delay Time 

• Low Power Consumption 

• Singie Power Suppiy +5V 

• Eiectricaily Equivalent to Sandia SA2997 

• Military Temperature Range -55®C to +125®C 

Description 

The Harris HS-82C08RH is a radiation-hardened octal bus 
transceiver with three-state outputs. It Is manufactured using a 
self-aligned, junction Isolated CMOS process and is designed for 
use with the HS-80C08RH radiation-hardened microprocessor. 
The HS-82C08RH allows asynchronous two-way communication 
between data buses. The direction of data flow is determined by 
the logic level on the transmit/receive (T/R) input. A logic high on 
the T/R input specifies data flow from_Port A to Port B of the 
device. Conversely, a logic low on the T/R input specifies data flow 
from Port B to Port A. The Output Enable Input disables both ports 
by placing them In the high Impedance state. 

The HS-82C08RH is ideally suited for a wide variety of buffering 
applications in radiation-hardened microcomputer systems. 


Radiation Hardened 
8-Bit Bus Transceiver 


Pinouts 


20 PIN CERAMIC DIP 
CASE OUTLINE D8, CONFIGURATION 3 
TOP VIEW 



CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 . . 


File Number 3040 












































HS-82C08RH 


Logic Diagram 



NOTE; An Important caveat that is applicable to CMOS devices in general Is that unused Inputs should never be left floating. This rule applies 
to inputs connected to a three-state bus. The need for external pull-up resistors during three-state bus conditions is eliminated by the 
presence of regenerative latches on the following HS-82C08RH pins. AO-7 and BO-7 The functional block diagram depicts one of 
these pins with the regenerative latch. When the CMOS driver assumes the high impedance state, the latch holds the bus in whatever 
logic state (high or low) It was before the three-state condition. A transient drive current of ±1.5mA at VDD/2 ±0.5V for 10ns is re¬ 
quired to switch the latch. Thus, CMOS device inputs connected to the bus are not allowed to float during three-state conditions. 


TRUTH TABLE 



OPERATION 



PORTA 

PORTS 

Out 

In 

In 

Out 

HighZ 

HighZ 


X = Don’t Care 
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Specifications HS-82C08RH 


Absolute Maximum Ratings 


Reiiabiiity information 



Supply Voltage. 

.-J-7.0V 

Thermal Resistance 

®ja 

®jc 

Input, Output or I/O Voltage. 

.GND-0.3VtoVDD+0.3V 

Braze Seal DIP Package. 

78°C/W 

12°C/W 

Storage Temperature Range .. 

.-65°C to +150°C 

Braze Seal FP Package. 

70°C/W 

11°C/W 

Junction Temperature. 

.. +175°C 

Maximum Package Power Dissipation at 4-125°C 


Lead Temperature (Soldering 10s). 

.. -f-300°C 

Braze Seal DIP Package. 


.... 0.64W 

ESD Classification. 


Braze Seal FP Package. 


....0.71W 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 

of the device at these or any other conditions above those indicated in the qoerationai sections of this specification is not implied. 



Operating Conditions 

Operating Voltage Range. 

. 44.75V to+5.25V 

Input Low Voltage. 


. 0VtO4-1V 

Operating Temperature Range. 

.-55°C to +125°C 

Input High Voltage. 

.VDD 

-IV to VDD 

TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 



All Devices Guaranteed at Worst Case Limits and Conditions. 



i 


PARAMETER 


Input Leakage Current 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Static Current 


Functional Test 


SYMBOL 

CONDITIONS 

GROUPA 
SUBGROUPS 

TEMPERATURE 

ML 

VDD = 5.25V, VIN = VDD 

Pin Under Test = OV 

1,2,3 

-55'’C, 4-25°C, 
4-125°C 

IIH 

VDD = 5.25V, VIN = OV 

Pin Under Test = 5.25V 

1,2,3 

-55°C, +25°C, 
4-125°C 

VOH 

VDD = 4.75V, lOH = -2.0mA 

1,2,3 

-55°C, 4-25°C, 
4-125°C 

VOL 

VDD = 5.25V, lOL = 2.0mA 

1,2,3 

-55°C, 4-25°C, 
+125°C 

SIDD 

VDD = 5.25V, VIN = GND 

1,2,3 

-55°C, 4-25°C, 
4-125°C 

FT 

VDD = 4.75V to 5.25V 

VIH = VDD-1.0V,VIL = 1.0V 

7, 8A, 8B 

-55°C, +25°C, 
4-125°C 



TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


GROUP A SUB¬ 
SYMBOL GROUPS 


PARAMETER 


PORT DATA/MODE SPECIFICATIONS 


Propagation Delay to Logical “1” from Port TPDLH 9,10,11 -55°C,+25°C,+125°C 

A, B to Port B, A 


Propagation Delay to Logical “0” from Port TPDHL 9,10,11 -55°C,+25°C,+125°C 

A, B to Port B, A 


Propagation Delay from High-Impedance TPRTH 9,10,11 -55°C,+25°C,+125°C 

to Logical “1” from T/R to Port 


Propagation Delay from High-Impedance TPRTL 9,10,11 -55°C, +25°C, +125°C 

to Logical “0” from T/R to Port 


Propagation Delay from High-Impedance TPZH 9,10,11 -55°C, +25°C, +125°C 

to Logicarr from OE to Port 


LIMITS 

TEMPERATURE MIN I MAX UNITS 


Propagation Delay from High-Impedance TPZL 
to Logical “0” from OE to Port 


9,10,11 -55°C,+25°C,+125°C 


65 ns 
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Specifications HS-82C08RH 


PARAMETER 


In/Out Capacitance 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


LIMITS 

TEMPERATURE MIN I MAX UNITS 


SYMBOL 




(NOTE) 

CONDITIONS 



VDD = Open,f = 1MHz 
All Measurements Referenced 
to GND. 


TRANSMIT/RECEIVE MODE SPECIFICATIONS (AC Parameters) 


Propagation Delay from logical “1" to TPHZTR 
High-Impedance from T/R to Port 


Propagation Delay from ]xglcal “0" to 
High-Impedance from T/R to Port 


Propagation Delay from Logical “1" to 
High-Impedance from OE to Port 


Propagation Delay from Logical “0” to 
High-Impedance from OE to Port 



1. The parameters listed are controlled via design or process parameters and are not directly tested. These parameters are characterized 
upon initial design release and upon design changes which could affect these characteristics. 

TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The Post Irradiation test conditions and limits are the same as those listed in Table 1 and Table 2. 


Switching Time Waveforms 


INPUT 
AN OR BN 


OUTPUT 
BN OR AN 


/O.SVDD 0.5VDD\ 


ro.5VDD O.SVDD \ 


TR = TF^20n8 
10% to 90% 


PORT TO PORT 


DEVICE 


UNDER 

TEST 

1 

-r CL‘ 


TEST POINTS 


*CL INCLUDES STRAY AND JIG CAPACITANCE 
AC TESTING LOAD CIRCUIT 


TR = TF^20n8 
10% to 90% 


0.1 VDD 

OE TO HIGH-IMPEDANCE, OE TO PORT OUTPUT 
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HS-82C08RH 


Burn-In Circuits 




STATIC CONFIGURATION 


DYNAMIC CONFIGURATION 


Minimum Temperature = +125°C 
VDD = 10V±5% 

All resistors = lOkQ, 1/4 Watt 



Minlrrujm Temperature = +125°C, VDD = 10V ± 5% 
All resistors := lOktl, 1/4 Watt 
FI = 100kHz, 50% Duty Cycle 
FO = FI/2, FI =s Complement of FI 


Radiation Screening Procedure 

1. A random sample of two dice per wafer is drawn from the 
wafer lot. Wafer identity is retained. 

2. The sample die shall be assembled and tested for func> 
tionaiity, in a ceramic DIP. 

3. The sample devices shall be subjected to a Total Dose 
Radiation level of 1 x 10® Rad-Si (±10%) from a Gamma- 
cell 220 Cobalt 60 source or equivalent. The devices will 
be powered in the configuration illustrated with VSUP- 
PLY = +5V. The dose rate shall be between 50 rads/sec 
and 300 rads/sec. 

4. The Irradiation Bias circuit is shown. 

5. The samples shall be started into test within 1 hour of irra¬ 
diation and have completed test within 2 hours of irradia¬ 
tion. The wafers are accepted only If the sample, 
exclusive of non-radiation failures, meets all electrical 
specifications at room temperature. 

6. Radiation screening to a higher total dose is available. 
Customers should contact their closest Harris Represen¬ 
tative for details. 

Radiation Effects 

The HS-82C08RH has been designed to survive in a 
radiation environment and to meet the electrical characteris¬ 
tics. Latch-up free operation is achieved by the use of 
epitaxial starting material. Improved total dose hardness is 
obtained with special low temperature processing cycles. On 
a production basis, Harris performs screens for total dose 
hardness to a level of 1 x 10® Rad-Si. Transient radiation 
tests have shown the following results: 

Latch-up free to doses ^1x10^^ rads/sec. 
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HS-82C08RH 


Harris - Space Level Product Flow (Note 1 ) 


SEM - Traceable to Diffusi 
on - Method 2018 

Wafer Lot Acceptance Method 5007 
Internal Visual Inspection - Method 2010, Condition A 
Gamma Radiation Assurance Tests - Method 1019 
Nondestructive Bond Pull - Method 2023 
Customer Pre-Cap Visual Inspection (Notes 2) 

Temperature Cycling - Method 1010, Condition C 
Constant Acceleration - Method 2001, Condition E Min., Y1 
Particle Impact Noise Detection - Method 2020, Condition A 
Electrical Tests - Harris’ Option 
Serialization 

X-Ray Inspection - Method 2012 

Electrical Tests - Subgroup 1; Read and Record (TO) 

Static Burn-In - Method 1015, Condition B, 72 Hours, 
-h 125°C Minimum 

Electrical Tests - Subgroup 1; Read and Record (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation 3%: Subgroup 7 

5% Subgroups 1, 7, Delta 

Dynamic Burn-In, Method 1015, Condition D, 240 Hours, 
+125°C (Note 3) 


Electrical Tests - Subgroup 1; Read and Record (T2) 

Alternate Group A - Subgroups 1, 7,9; Method 5005; 
Paragraph 3.5.1.1 

Burn-In Delta Calculation (T0-T2) 

PDA Calculation 3%: Subgroup 7 

5% Subgroups 1, 7, Delta 

Electrical Tests - Subgroup 3; Read and Record 

Alternate Group A - Subgroups 3. 8B, 11; Method 5005; 
Paragraph 3.5.1.1 

Marking 

Electrical Tests - Subgroup 2; Read and Record 

Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 
Paragraph 3.5.1.1 

Fine and Gross Leak Tests - Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection - Method 5005 (Notes 2) 

End-Point Electrical Parameters; B5; Subgroups 1,2,3, 7, 
8A, 8B. 9,10,11 

Group D Inspection - Method 5005 (Notes 2, 4) 

End-Point Electrical Parameters: B5; Subgroups 1, 7, 9 

External Visual Inspection - Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table I shall apply; unless otherwise specified. 

2. These steps are optional, and should be listed on the purchase order if required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table O of Method 1015. 

4. For Group D, subgroup 3 inspection of package configurations which utilize a gold plated lid in its construction; the inspection criteria for il¬ 
legible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 

5. Data package contains: Assembly Attributes (post seal) 

Test Attributes (includes Group A) 

Shippable Serial Number List 

Radiation Testing Certificate of Conformance 

Wafer Lot Acceptance Report (includes SEM report) 

X-Ray Report and Film 
Test Variables Data 
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HS-82C08RH 


Metallization Topology 

DIE DIMENSIONS: 

76.0 X 89.4 X 14 ±1mils 

METALLIZATION; 

Type: Si-Al 
Thickness: 11 kA ± 2kA 

GLASSIVATION: 

Type: SiOs , . 

Thickness: 8kA ± 1kA 

DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature:Ceramlc DIP - 460°C (Max) 

Metallization Mask Layout 

HS-82C08RH 




(18) B1 
(17) B2 

(16) B3 

(15) B4 

(14) B5 

(13) B6 

(12) B7 







SEMICONDUCTOR 


HS-82C12RH 


December 1992 


Features 

• Radiation Hardened CMOS Process 

- Total Dose 1x10^ RAD(Si) 

- Transient Upset >1x10^ RAD(SI)/s 

• Latch-Up Immune EPI-CMOS > 1 x RAD(SIVs 

• Low Power Dissipation 

• High Noise Immunity 

• Single Power Supply+5V 

• Low Input Load Current 

• 8-Bit Data Register and Buffer 

• Asynchronous Register Clear 

• Service Request Rip-Flop for Interrupt Generation 

• Three-State Outputs 

• Bus-Compatible with HS-80C85RH CPU 

• Electrically Equivalent to Sandia SA3026 

• Military Temperature Range -55°C to +125°C 

Description 

The Harris HS-82C12RH is a radiation hardened 8-bit input/ 
output port designed for use with the HS-80C85RH radiation 
hardened microprocessor. It is manufactured using a self- 
aligned, junction-isolated EPI-CMOS process and features 
three-state output buffers and device selection and control 
logic. A service request flip-flop is included for the 
generation and control of interrupts to the microprocessor. 
The device can be used in implement many of the peripheral 
and input/output functions of a microcomputer system. The 
HS-82C12RH is pinout- and function- compatible with 
industry-standard 8212 devices. 


Functional Diagram 


CONTROL 

AND 

DEVICE 

SELECT 

LOGIC 


Radiation Hardened 
8-Bit Input/Output Port 




DATA 
LATCH 
, AND , 

DIO-7 I BUFFER I DOO-7 
( 8 ) 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 a a At 
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Specifications HS-82C12RH 


Absolute Maximum Ratings Reliability Information 

Supply Voltage.+7.0V Thermal Resistance 


Input, Output or I/O Voltage.GND-0.3V to VDD+0.3V 

Storage Temperature Range..-65°C to +150°C 


Ceramic DIP Package. 61.6®C/W 15.rC/W 

Flatpack Package. 55‘'C/W 10°C/W 


Junction Temperature...+175°C Maximum Package Power Dissipation at +125°C 


Lead Temperature (Soldering 10s).......+300°C 

ESD Classification... Class 1 


Ceramic DIP Package .0.81 W 

Flatpack Package.0.91 W 


CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device a t these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range.+4.75V to +5.25V Input Low Voltage...OV to +1 .OV 

Operating Temperature Range.. -55°C to +125°C Input High Voltage.VDD -IV to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


CONDITIONS 


VDD = 525V, VIN = OV, 
Pin under test = 5.25V 


VDD = 5.25V, ViN = 5.25V, 
Pin under test = OV 


VDD = 5.25V, IOL = 2mA 


PARAMETERS 

SYMBOL 

High Input Leakage 
Current 

IIH 

Low Input Leakage 
Current 

ML 

Low Output Voltage 

VOL 

High Output Voltage 

VOH 

Static Current 

SIDD 

Functional Tests 

FT 


VDD = 4.75V, IOH = -2mA 


VDD = 5.25V, VIN = GND 


VDD = 4.75V and 5.25V, 
VIH = VDD-1.0V, VIL=1.0V 


NOTE: All devices are guaranteed at worst case limits and over radiation. 


GROUP A 
SUBGROUPS 

TEMPERATURE 

MIN 

MAX 

UNITS 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

1 

pA 

1,2,3 

-55°C, +25'’C, 
+125°C 

-1 

- 

pA 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

0.5 

V 

1,2,3 

-55°C, +25°C, 
+125°C 

4.25 

- 

V 

1,2,3 

-55°C, +25°C, 
+125°C 

- 

100 

pA 

7,8A, 8B 

-55°C, +25°C, 
+125°C 

- 

- 

- 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

GROUP A SUB¬ 
GROUPS 

TEMPERATURE 

Data to Output Delay 

TPD 

9,10,11 

-55®C, +25°C, +125°C 

Write Enable to Output Delay 

TWE 

9,10,11 

-55°C, +25°C, +125°C 

Reset to Output Delay 

TR 

9,10,11 

-55°C, +25°C, +125°C 

Set to Output Delay 

TS 

9,10,11 

-55°C, +25°C, +125°C 

Clear to Output Delay 

TC 

9,10,11 

-55°C, +25°C, +125°C 

Output Enable Time 

TE 

9,10,11 

-55°C, +25°C, +125°C 

Output Disable Time 

TD 

9,10,11 

-55°C, +25®C, +125°C 


NOTE: 

1. Output Timings are measured with the following conditions: CL = lOOpF, VIH = 3.75V, and VIL = 1.0V 


MAX 

UNITS 

105 

ns 

200 

ns 

145 

ns 

100 

ns 

135 

ns 

125 

ns 

85 

ns 
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Specifications HS-82C12RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

Input Capacitance 

CIN 

VDD = Open, f = 1MHz, All 
measurements referenced to 
device ground 

Output Capacitance 

COUT 

VDD = Open, f = 1MHz, All 
measurements referenced to 
device ground 

Pulse Width 

TPW 

VDD = 4.75, VIH = 3.75, VIL = 1.0 

Data Set Up Time 

TSET 

VDD = 4.75, VIH = 3.75, VIL = 1.0 

Data Hold Time 

TH 

VDD = 4.75, VIH = 3.75, VIL = 1.0 


GROUP A -,- 

SUBGROUPS TEMPERATURE MIN MAX UNITS 



8 

PF 

8 

PF 

50 

ns 

30 

ns 

40 

ns 


NOTE: The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 

TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The Post Irradiation test conditions and limits are the same as those listed In Table 1 and Table 2. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) GROUP B, SUBGROUP 5 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Static Current 

SIDD 

±30^lA 

Low Input Leakage Current 

IIL 

±100nA 

High Input Leakage Current 

IIH 

±100nA 

Low Level Output Voltage 

VOL 

±60mV 

High Level Output Voltage 

VOH 

±400mV 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 

METHOD 

-8 SUBGROUPS 

Initial Test 

100%/5004 

1,7,9 

PDA 

100%/5004 

1,7 

Final Test 

100%/5004 

2, 3, 8A, 8B, 9,10,11 

Group A 

Samples/5004 

1,2, 3, 8A, 8B, 9,10,11 

Group C 

Samples/5004 

1,2, 3, 8A, 8B, 9,10,11 

Group D Others 

Samples/5004 

1,7 

Group E Subgroup 2 

Samples/5004 

1,7,9 


11 


11-43 


UPROCESSOR 

PERIPHERALS 

























































































HS-82C12RH 



11-44 







HS-82C12RH 



Burn-In Circuits 




DYNAMIC CONFIGURATION 


NOTES: 

VDD=: 10V± 10% 

All resistors 10K 
Voltage must be ramped up 


NOTES: 

VDD = 10V ± 10%, VS = 5V ± 10%, T^ Min = +125°C 

All resistors lOkO ± 10%, 1/4W 

Part is Static Sensitive, Voltage Must be Ramped 


Radiation Screening Procedure 

1. A random sample of t\wo dice per wafer is drawn from the wa¬ 
fer lot. Wafer identity is retained. 

2. The sample die shall be assembled and tested for functional¬ 
ity, in a ceramic DIP. 

3. The sample devices shall be subjected to a Total Dose Radi- 
.ation level of 1 x 105 Rad-Si (±10%) from a Gamma-cell 220 
Cobalt 60 source or equivalent. The devices will be powered 
in the configuration illustrated with VSUPPLY = +5V. The 
dose rate shall be between 50 rads/sec and 300 rads/sec. 

4. The Irradiation Bias circuit is shown. 

5. The samples shall be started into test within 1 hour of irradia¬ 
tion and have completed test within 2 hours of irradiation. The 
wafers are accepted only if the sample, exclusive of non-ra¬ 
diation failures, meets all electrical specifications at room 
temperature. 

6. Radiation screening to a higher total dose is available. Cus¬ 
tomers should contact their closest Harris Representative for 
details. 

Radiation Effects 

The HS-82C08RH has been designed to survive in a 
radiation environment and to meet the electrical characteris¬ 
tics. Latch-up free operation is achieved by the use of 
epitaxial starting material. Improved total dose hardness is 
obtained with special low temperature processing cycles. On 
a production basis, Harris performs screens for total dose 
hardness to a level of 1 x 10^ Rad-SI. Transient radiation 
tests have shown the following results: 

Latch-up free to doses >1 x 10^^ rads/sec. 


Irradiation Circuit 

VDD = 5.0V 



NOTES: 

VDD = 5.0 ± 0.5V 

Group E Testing is performed in Ceramic DIP 
Group E Sample Size is 2 die/wafer 
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HS-82C12RH 


Harris - Space Level Product Flow (Note 1 ) 

SEM - Traceable to Diffusion - Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection - Method 2010, Condition A 
Gamma Radiation Assurance Tests - Method 1019 
Nondestructive Bond Pull - Method 2023 
Customer Pre-Cap Visual Inspection (Notes 2) 

Temperature Cycling - Method 1010, Condition C 
Constant Acceleration - Method 2001, Condition E Min., Y1 
Particle Impact Noise Detection - Method 2020, Condition A 
Electrical Tests - Harris’ Option 
Serialization 

X-Ray Inspection - Method 2012 

Electrical Tests - Subgroup 1; Read and Record (TO) 

Static Burn-In - Method 1015, Condition B, 72 Hours, 
+125°C Minimum 

Electrical Tests - Subgroup 1; Read and Record (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation 3%: Subgroup 7 

5% Subgroups 1,7, Delta 

Dynamic Burn-In, Method 1015, Condition D, 240 Hours, 
-i-125°C (Note 3) 


Electrical Tests - Subgroup 1; Read and Record (T2) 

Alternate Group A - Subgroups 1, 7, 9; Method 5005; 
Paragraph 3.5.1.1 

Burn-In Delta Calculation (T0-T2) 

PDA Calculation 3%; Subgroup 7 

5% Subgroups 1,7, Delta 

Electrical Tests - Subgroup 3; Read and Record 

Alternate Group A • Subgroups 3,8B, 11; Method 5005; 
Paragraph 3.5.1.1 

Marking 

Electrical Tests - Subgroup 2; Read and Record 

Alternate Group A - Subgroups 2, 8A, 10; Method 5005; 
Paragraph 3.5.1.1 

Fine and Gross Leak Tests - Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection - Method 5005 (Notes 2) 

End-Point Electrical Parameters: B5; Subgroups 1,2,3, 7, 
8A,8B,9,10,11 

Group D Inspection - Method 5005 (Notes 2, 4) 

End-Point Electrical Parameters: B5; Subgroups 1, 7, 9 

External Visual Inspection - Method 2009 

Data Package Generation (Note 5) 


NOTES: 

1. The notes of Method 5004, Table I shall apply; unless otherwise specified. 

2. These steps are optional, and should be listed on the purchase order If required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table O of Method 1015. 

4. For Group D, subgroup 3 inspection of package configurations which utilize a gold plated lid in Its construction; the Inspection criteria for il¬ 
legible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 

5. Data package contains: Assembly Attributes (post Seal) 

Test Attributes (includes Group A) 

Shippable Serial Number List 

Radiation Testing Certificate of Conformance 

Wafer Lot Acceptance Report (Includes SEM report) 

X-Ray Report and Film 
Test Variables Data 
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HS-82C12RH 


Metallization Topology 

DIE DIMENSIONS: 

90 X 76 X 14 ± 1 mils 

METALLIZATION: 

Type: AlSi 

Thickness: 1 1 kA ± 2kA 

GLASSIVATION: 

Type: Si02 

Thickness: 8kA ± 1kA 

DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature:Ceramic DIP - 460°C (Max) 

Metallization Mask Layout 


HS-82C12RH 




•3BEH 




'to G m'm' I 


CQ Q M QC 

H Z ^ -I 

<n o ^ o 



11-47 


^PROCESSOR 

PERIPHERALS 







HS-82C12RH 


Functional Description 

Data Latch 

The data latch is comprised of eight “D” type flip-flops. The 
output of each flip-flop will follow the corresponding data 
input (DIO - DI7) when the clock (C) is high. The clock input 
is level sensitive and the data becomes latched when the 
clock returns low. 

An asynchronous reset (CLR) is used to cl ear th e latched 
data. Since the clock (C) overrides the reset (CLR), the data 
must be in the latched state in order to clear the flip-flo ps. If 
the data is not latched (i.e. clock is high) when CLR goes 
low. then the Q outputs of the data latch will continue to fol¬ 
low the data input, overriding the reset signal. 

Output Buffer 

Three-state buffers are used to provide output drive for the 
data latch. A high level on the ‘‘output buffer enable” control 
line enables the buffer outputs. When “output buffer enable” 
is low the buffer outputs are forced to the high-impedance 
state. 

Device Select Logic 

The inputs DS1 and DS2 are used for device selection. 
When DS1 is low and DS2 is high, the device is selected. 
The output buffers are enabled and the service request flip- 
flop is asynchronously cleared when the device is seiected. 


Mode 

the mode input (MD) is used to control the state of the output 
buffer and to determine the source of the data latch clock 
(C). When MD is high, the output buffers are enabled and 
the source of the data latch clock (C) Is the device select 
logic (DS1 • DS2). 

When MD is low, the state of the output buffer is controlled 
by the device select logic (DS1 • DS2) and the source of the 
data latch clock is the strobe (STB) input. 

Strobe 

The strobe input (STB) is used as the data latch clock (C) 
when the mode input (MD) is low. The service request flip- 
flop is synchronously set on the negative going edge of STB. 

Service Request Flip-Flop 

The service request flip-flop is to generate interrupts to 
microcomputer systems. It is negative edge triggered and 
asynchronously cleared (reset). 

The output of the service request flip-flop Is AN D-gated with 
the device select logic (DS1 • DS2). The output of the AND 
gate is the active low interrupt (I NT) signal. 
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S MASS’S HS-82C37ARH 


December 1992 


Radiation Hardened CMOS High 
Performance Programmable DMA Controller 


Features 

• Radiation Hardened 

- TotaiDose>10®RAD(Si) 

- Transient Upset > 10^ RAD(Si)/s 

- Latch Up Free EPI-CMOS 

- Functionai After Totai Dose 10® RAD(Si) 

• Low Power Consumption 

- IDDSB = SOixA Maximum 

- IDDOP = 4.0mA/MHz Maximum 

• Pin Compatibie with NMOS 8237A and the Harris 82C37A 

• High Speed Data Transfers Up To 2.5 MBPS With 5MHz Ciock 

• Four Independent Maskable Channels With Autoinitialization Capability 

• Expandable to Any Number of Channels 

• Memory-to-Memory Transfer Capability 

• CMOS Compatibie 

• Hardened Reid, Self-Aligned, Junction Isolated CMOS Process 

• Single 5V Supply 

• Military Temperature Range -55®C to +125®C 

Description 

The Harris HS-82C37ARH is an enhanced, radiation hardened CMOS 
ver sion of the industry standard 8237A Direct Memory Access (DMA) con¬ 
troller, fabricated using the Harris hardened field, self-aligned silicon gate 
CMOS process. The HS-82C37ARH offers increased functionality, 
improved performance, and dramatically reduced power consumption for 
the radiation environment. The high speed, radiation hardness, and industry 
standard configuration of the HS-82C37ARH make it compatible with radia¬ 
tion hardened microprocessors such as the HS-80C85RH and the HS- 
80C86RH. 

The HS-82C37ARH can improve system performance by allowing external 
devices to transfer data directly to or from system memory. Memory-to- 
memory transfer capability is also provided, along with a memory block ini¬ 
tialization feature. DMA requests may be generated by either hardware or 
software, and each channel is independently programmable with a variety of 
features for flexible operation. 

Static CMOS circuit design insures low operating power and allows gated 
clock operation for an even further reduction of power. Multimode program¬ 
mability allows the user to select from three basic types of DMA services, 
and reconfiguration under program control is possible even with the clock to 
the controller stopped. Each channel has a full 64K address and word count 
range, and may be programmed to autoinitialize these registers following 
DMA termination (end of process). The Harris hardened field CMOS pro¬ 
cess results in performance equal to or greater than existing radiation resis¬ 
tant products at a fraction of the power. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 


Pinouts 

40 DIP 

38510 OUTLINE D5, CONFIGURATION 3 
TOP VIEW 

lOR 

low 

ME® 

NC 
READY 
HLDA 
ADSTB 
AEN 
HRQ 
CS 
CLK 
RESET 
DACK2 

DACK3 Qi H DB4 

DREQ3 [ii H DACKO 

DREQ2 [T? 13 DACK1 

DREQ1 ^ 2^ DBS 

DREQO Fi i3 DBS 


42 PIN FLATPACK 
TOP VIEW 



lOR 

low 

MEMR cz 
MEMW 




8 

3S 

9 

34 

10 

33 

11 

32 

12 

31 

13 

30 

14 

29 

IS 

28 

16 

27 

17 

26 

18 

2S 

19 

24 

20 

23 

21 

22 


=3 DB2 
=3 DB3 
3 DB4 
=3 NC 
=□ DACKO 
=3 DACK1 
=3 DBS 
=3 DBS 


File Number 3042 











HS-82C37ARH 




Pin Descriptions 


SYMBOL 

PIN 

NUMBER 

TYPE 

DESCRIPTION 

VDD 

31 

■ 

VDD: Is the +5V power supply pin. A 0.1 pF capacitor between pins 31 and 20 is recommended for de¬ 
coupling. 

GND 

20 


Ground 

CLK 

12 

■ 

CLOCK INPUT: The Clock Input Is used to generate the timing signals which control HS-82C37ARH 
operations. This input may be driven from DC to 5MHz and may be stopped In either high or low state 
for standby operation. 

CS 

11 

■ 

CHIP SELECT: Chip Select Is an active low Input used to enable the controller onto the data bus for 
CPU communications. 

RESET 

13 

■ 

RESET: This Is an active high input which clears the Command, Status, Request and Temporary Reg¬ 
isters, the First/Last Flip-Flop, and the Mode Register Counter. The Mask Register is Set to Ignore re¬ 
quests. Following a Reset, the controller is in an idle cycle. 

READY 

6 

■ 

READY: This signal can be sued to extend the memory read and write pulses from the HS-82C37ARH 
to accommodate slow memories or I/O devices. Ready must not make transitions during its specified 
set-up and hold times. Ready is ignored in Verify Transfer mode. 

HLDA 

7 

■ 

HOLD ACKNOWLEDGE: The active high Hold Acknowledge from the CPU Indicates that is has relin¬ 
quished control of the system busses. 

DREQO- 

DREQ3 

16-19 

1 

DMA REQUEST: The DMA Request (DREQ) lines are individual asynchronous channel request inputs 
used by peripheral circuits to obtain DMA service. In Fixed Priority, DREQO has the highest priority and 
DREQ3 has the lowest priority. A request Is generated by activating the DREQ line of a channel. DACK 
will acknowledge the recognition of DREQ signal. Polarity of DREQ Is programmable. Reset Initializes 
these lines to active. DREQ will not be recognized while the clock is stopped. Unused DREQ inputs 
should be pulled High or Low (inactive) and the corresponding mask bit set. 

DBO- 

DB7 

21-23 

26-30 

I/O 

DATA BUS: The Data Bus lines are bidirectional three-state signals connected to the system data bus. 
The outputs are enabled In the Program Condition during the I/O Read to output the contents of a reg¬ 
ister to the CPU. The outputs are disabled and the inputs are read during an I/O Write cycle when the 
CPU is programming the HS-82C37ARH Control Registers. During DMA cycles, the most significant 8 
bits of the address are output onto the data bus to be strobed into an external latch by ADSTB. In Mem- 
ory-to-Memory operations, data from the menfK)ry enters the HS-82C37ARH on the data bus during the 
read-from-memory transfer, then during the write-to-memory transfer, the data bus outputs write the 
data into the new memory location. 

iOR 

1 

I/O 

I/O READ: I/O Read Is a bidirectional active low three-state line. In the Idle cycle, it is an input control 
signal used by the CPU to read the Internal registers. In the Active cycle, it is an output control signal 
used by the HS-82C37ARH to access data from a peripheral during a DMA Write transfer. 


2 

I/O 

I/O WRITE: I/O Write is a bidirectional active low three-state line. In the Idle cycle. It is an input control 
signal used by the CPU to load information into the HS-82C37ARH. In the Active cycle, it is an output 
control signal used by the HS-82C37ARH to load data to the peripheral during a DMA Read transfer. 

EOP 

36 

I/O 

END OF PROCESS: End of Process (EOP) is an active low bidirectional signal. Information concerning 
the completion of DMA sen/ices is available at the bidirectional EOP pin. 

The HS-82C37ARH allows an external signal to terminate an active DMA service by pulling the EOP 
pin low. A pulse is generated by the HS-82C37ARH when terminal count (TC) for any channel Is 
reached, except for channel 0 in Memory-to-Memory mode. During Memory-to-Memory transfers, EOP 
will be output when the TC for channel 1 occurs. 

The EOP pin is driven by an open drain transistor on-chip, and requires an external pull-up resistor. 

When an EOP pulse occurs, whether internally or externally generated, the HS-82C37ARH will termi¬ 
nate the service, and if Autoinitialize is enabled, the base registers will be written to the current registers 
of that channel. The mask bit and TC bit in the Status Register will be set for the currently active channel 
by EOP unless the channel Is programmed for Autoinitialize. In that case, the mask bit remains clear. 

A0-A3 

32-35 

I/O 

Address: The four least significant address lines are bidirectional three-state signals. In the Idle cycle, 
they are inputs and are used by the HS-80C86RH to address the internal registers to be loaded or read. 

In the Active cycle, they are outputs and provide the lower 4 bits of the output address. 
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HS-82C37ARH 


Pin Descriptions (Continued) 

SYMBOL 

PIN 

NUMBER 

TYPE 

DESCRIPTION 

A4-A7 

37-40 

0 

Address: The four most significant address lines are three-state outputs and provide 4 bits of address. 
These lines are enabled only during the Active cycle. 

HRQ 

10 

0 

Hold Request: The Hold Request (HRQ) output is used to request control of the system bus. When a 
DREQ occurs and the corresponding mask bit is clear, or a software DMA request is made, the HS-. 
82C37ARH Issues HRQ. The HLDA signal then informs the controller when access to the system bus¬ 
ses is permitted. For stand-alone operation where the HS-82C37ARH always controls the busses, HRQ 
may be tied to HLDA. This will result In one SO state before the transfer. 

DACKO- 

DACK3 

14,15,24, 

25 

o 

DMA Acknowledge: DMA acknowledge is used to notify the Individual peripherals when one has been 
granted a DMA cycle. The sense of these lines is programmable. Reset initializes them to active low. 

AEN 

9 

0 

Address Enable: Address Enable enables the 8-blt latch containing the upper 8 address bits onto the 
system address bus. AEN can also be used to disable other system bus drivers during DMA transfers. 
AEN is active HIGH. 

ADSTB 

8 

o 

Address Strobe: This is an active high signal used to control latching of the upper address byte. It will 
drive directly the strobe input of external transparent octal latches, such as the 82C82. During block op¬ 
erations, ADSTB will only be issued when the upper address byte must be updated, thus speeding op¬ 
eration through elimination of SI states. (See Note 2). 

MEMR 

3 

0 

Memory Read: The Memory Read signal is an active low three-state output used to access data from 
the selected memory location during a DMA Read or a Memory-to-Memory transfer. 

MEMW 

4 

0 

Memory Write: The Memory Write is an active low three-state output used to write data to the selected 
memory location during a DMA Write or a Memory-to-Memory transfer. 

NC 

5 


No connect. Pin 5 is open and should not be tested for continuity. 


Functional Diagram 


DECREMENTOR 


INC DECREMENTOR ■ 



11-52 


































































Specifications HS-82C37ARH 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage...+7.0V Thermal Impedance 


Input or Output Voltage Applied . 
for All Grades 


.VSS - 0.3V to VDD + 0.3V 


Braze Seal DIP Package. 24.2'='C/W 9.5°C/W 

Braze Seal Flatpack Package. 72.1 °C/W 9.7°C/W 


Storage Temperature Range.-65°C to +150°C Maximum Package Power Dissipation at +125°C 


Lead Temperature (Soldering 10s)..+300°C Braze Seal DIP Package.1.98W 

Junction Temperature.+175°C Braze Seal Flatpack Package.0.69 W 

Typical Derating Factor.4mA/MHz Increase in IDDOP 

ESD Classification..Class 1 

CAUTION: Stresses above those listed in ‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operatbnal sections of this specification is not implied. 


Operating Conditions 

Operating Supply Voltage Range (VDD).+4.5V to +5.5V Input Low Voltage..OV to +0.8V 

Operating Temperature Range (T^).>55°C to +125°C Input High Voltage.VDD -1.5V to VDD 


DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

TTL Output High Voltage 

VOH1 

VDD = 4.5V, 10 = -2.5mA, 
VIN = OV or 4.0V 

1,2,3 

+25°C,+125°C, 
-55°C 

CMOS Output High Volt¬ 
age 

VOH2 

VDD = 4.5V, IO = -100pA, 
VIN = OV or 4.0V 

1.2,3 

+25°C, +125°C, 
-55°C 

Output Low Voltage 

VOL1 

VDD = 4.5V, 10 = +2.5mA, 
VIN = OV or 4.0V 

1,2,3 

+25°C, +125°C, 
-55°C 

Input Leakage Current 

IlLorllH 

VDD = 5.5V, VIN = OV or 
5.5V Pins: 6,7,11-13,16-19 

1,2,3 

+25°C, +125“C, 
-55“C 

Output Leakage Current 

lOZL or 
lOZH 

VDD = 5.5V, VIN = OV or 
5.5V Pins: 1-4,21-23, 26- 
30, 32-40 

1,2,3 

+25°C, +125°C, 
-55°C 

Standby Power Supply 
Current 

IDDSB 

VDD = 5.5V, 10 = 0mA, 

VIN = GND or VDD 

1,2,3 

+25°C, +125°C, 
-55°C 

Operating Power Supply 
Current 

IDDOP 

VDD = 5.5V, 10 = 0mA, 

VIN = GND or VDD, 
f = 5MHz 

1,2,3 

+25°C, +125°C, 
-55°C 

Functional Tests 

FT 

VDD = 4.5V and 5.5V, 

VIN = GND or VDD, 
f = 1MHz 

7, 8A, 8B 

+25'’C, +125°C, 
-55°C 

Noise Immunity Functional 
Test 

FN 

VDD = 4.5V and 5.5V, VIN = 
GND or VDD-1.5V and 

VDD = 4.5V, VIN = 0.8V or 
VDD 

7, 8A, 8B 

+25°C, +125°C, 
-55°C 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 

VCC = +5V ±10%, GND = OV, AC’s Tested at Worst Case VDD, Guaranteed Over Full Operating Range. 


MIN 

MAX 

1 UNITS 

3.0 

- 

■ 

VDD- 

0.4 

- 

V 

r 

0.4 

V 

I -1.0 

1 

1.0 

pA 

t -10 

10 

pA 

- 

+50 

pA 

IjHI 

20 

mA 



PARAMETER 

SYMBOL 

(NOTES 1, 2) 
CONDITIONS 

TEMPERATURE 

SUBGROUP 

_ 

LIMITS 

UNITS 

MIN 

MAX 

DMA (MASTER) MODE 

AEN HIGH from CLK LOW (SI) 
Delay Time 

TCLAEH 

VDD = 4.5V 

+25°C,+125°C, 
-55°C 

9,10,11 


175 

ns 
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Specifications HS-82C37ARH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

VCC = +5V ±10%, GND = OV, AC’s Tested at Worst Case VDD, Guaranteed Over Full Operating Range. 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMPERATURE 

SUBGROUP 

LIMITS 

UNITS 

noon 

MAX 

DMA (MASTER) MODE (Continued) 

AEN LOW from CLK HIGH (SI) 
Delay Time 

TCHAEL 

VDD = 4.5V 

+125°C, 

-55®C 

9,10,11 

- 

130 

ns 

ADR from RB^ HIGH Hold 
Time 

TRHAX 

VDD = 4.5V 

+25°C,+125°C, 
-55°C 

9,10,11 

TCLCL- 

100 

- 

ns 

DBfrom ADSTB LOW Hold 

Time 

TSLDZ 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

TCLCH- 

18 

- 

ns 

ADR from WRITE HIGH Hold 
Time 

TWHAX 

VDD = 4.5V 

+25°C, +125°C, 
-55®C 

9,10,11 

TCLCL- 

50 

- 

ns 

DACK Valid from CLK LOW 
Delay Time 

TCLDAV 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

- 

170 

ns 

EOP HIGH from CLK HIGH 
Delay Time 

TCHIPH 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

- 

170 

ns 

EOP LOW from CLK HIGH 

Delay Time 

TCHIPL 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

- 

100 

ns 

ADR Stable from CLK HIGH 

TCHAV 

VDD = 4.5V 

+25°C, +125®C, 
-55°C 

9,10,11 

- 

110 

ns 

DB to ADSTB LOW Setup Time 

TDVSL 

VDD = 4.5V 

+25°C, +125''C, 
-55°C 

9,10,11 

TCHCL 

+10 

■ 

ns 

Clock HIGH Time 
(Transitions 10ns) 

TCHCL 

VDD = 4.5V 

+25°C, +125°C. 
-55°C 

9.10,11 

70 

- 

ns 

Clock LOW Time 
(Transitions 10ns) 

TCLCH 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

50 

■ 

ns 

CLK Cycle Time 

TCLCL 

VDD = 4.5V 

+25°C, +125°C, 
-SS'C 

9,10,11 

200 

- 

ns 

CLK HIGH to READ or WRITE 
LOW Delay 

TCHRWL 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

- 

190 

ns 

RE^ HIGH from CLK HIGH 
(S4) Delay Time 

TCHRH 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

- 

190 

ns 

WRITE HIGH from CLK HIGH 
(S4) Delay Time 

TCHWH 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

- 

130 

ns 

HRQ Valid from CLK HIGH 

Delay Time 

TCHRQV 

VDD = 4.5V 

+25°C, +125°C, 
-55®C 

9,10,11 

- 

120 

ns 

EOP LOW to CLK LOW Setup 
Time 

TEPLCL 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

40 

- 

ns 

EOP Pulse Width 

TEPLEPH 

VDD = 4.5V 

+25®C, +125°C, 
-55°C 

9,10,11 

220 

- 

ns 

READ or WRITE Active from 
CLK HIGH 

TCHRWV 

VDD = 4.5 V 

+25‘’C, +125®C, 
-55“C 

9,10,11 

- 

150 

ns 

DB Float to Active Delay from 
CLK HIGH 

TCHDV 

VDD = 4.5V 

+25°C,+125°C, 
-55“C 

9,10,11 

■ 

110 

ns 

HLDA Valid to CLK HIGH Setup 
Time 

TRAVCH 

VDD = 4.5V 

+25°C, +125°C, 
-Sff'C 

9,10,11 

75 

- 

ns 


























































































































































Specifications HS-82C37ARH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

VCC = +5V ±10%, GND = OV, AC’s Tested at Worst Case VDD, Guaranteed Over Full Operating Range. 


PARAMETER 

SYMBOL 

(NOTES 1,2) 
CONDITIONS 

TEMPERATURE 

SUBGROUP 

LIMITS 

UNITS 

MIN 

MAX 

DMA (MASTER) MODE (Continued) 

Input Data from MEMR HIGH 
Hold Time 

TMRHDX 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

0 


ns 

Input Data to MEMR HIGH 

Setup Time 

TDVMRH 


+25°C, +125°C, 
-55°C 

9,10,11 

155 


ns 

Output Data from MEMW HIGH 
HOLD Time 

TMWHDZ 


+25°C, +125°C, 
-55°C 

9,10,11 

15 


ns 

Output Data Valid to MEMW 
HIGH 

TDVMWH 

VDD = 4.5V 

+25°C,+125°C, 

-55°C 

9,10,11 

TCLCL- 

35 

- 

ns 

DREQto CLK LOW (SI, S4) 
Setup Time 

TDQVCL 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

0 

- 

ns 

CLK LOW to READY Hold Time 

TCLRYX 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

20 

- 

ns 

READY to CLK LOW Setup 

Time 

TRYVCL 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

60 

- 

ns 

ADSTB HIGH from CLK LOW 
Delay Time 

TCLSH 

VDD = 4.5V 

+25°C. +125“C, 
-55°C 

9,10,11 

- 

80 

ns 

ADSTB LOW from CLK LOW 
Delay Tme 

TCLSL 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

- 

120 

ns 

READ HIGH Delay from WRITE 
HIGH 

TWHRH 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

0 

- 

ns 

RE^ Pulse Width, Normal 
Timing 

TRLRH1 

VDD = 4.5V 

+25°C,+125°C, 
-55°C 

9,10,11 

2TCLCL 

-50 

- 

ns 

ADSTB Pulse Width 

TSHSL 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

TCLCL- 

80 

- 

ns 

Extended W^E Pulse Width 

TWLWH1 

VDD = 4.5V 

+25°C,+125°C, 
-55°C 

9,10,11 

2TCLCL 

-100 

- 

ns 

WRITE Pulse Width 

TWLWH2 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

TCLCL- 

100 

- 

ns 

READ Pulse Width, 

Compressed 

TRLRH2 

VDD = 4.5V 

+25°C, +125°C, 
-55®C 

9,10,11 

TCLCL- 

50 

- 

ns 

PERIPHERAL (SLAVE) MODE 

ADR Valid or CSLOWtolOR 
LOW 

TAVIRL 

VDD = 4.5V 

+25°C, +125°C, 
-SS'C 

9,10,11 

10 

- 

ns 

ADR Valid or ^ LOW to lOW 
LOW Setup Time 0 

TAVIWL 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

0 

- 

ns 

Data Valid to iw HIGH Setup 
Time 

TDVIWH 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

150 

- 

ns 

ADR or CS Hold from iOR HIGH 

TIRHAX 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

0 

- 

ns 

Data Access from IOR 

TIRLDV 

VDD = 4.5V 

+25°C, +125°C, 
-55°C 

9,10,11 

- 

150 

ns 
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Specifications HS-82C37ARH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 

VCC = +5V ±10%, GND = OV, AC’s Tested at Worst Case VDD, Guaranteed Over Full Operating Range. 




(NOTES 1,2) 
CONDITIONS 



LIMITS 


PARAMETER 

SYMBOL 

TEMPERATURE 

SUBGROUP 

■XHSEB 

UNITS 


PERIPHERAL (SLAVE) MODE (Continued) 


RESET to First low or lOR TRSLIRWL VDD = 4.5V +25®C,+125°C, 9,10,11 2TCLCL 

-55®C 


RESET Pulse Width 


TRSHRSL VDD = 4.5V +25°C, +125®C, 9,10,11 300 

-55®C 


TIRLIRH VDD = 4.5V +25®C,+125°C, 9,10,11 200 

-55°C 


ADR or CS HIGH from low TlWHAX VDD = 4.5V +25°C,+125®C, 9,10,11 

HIGH Hold Time -55°C 


Data from low HIGH Hold Time TlWHDX VDD = 4.5V +25°C,+125®C, 9,10,11 10 

-55°C 


TIWLIWH VDD = 4.5V +25°C,+125®C, 9,10,11 150 

-55®C 




ns 


ns 


ns 


ns 



1. READ refers to both lOR and MEMR, and WRITE refers to both lOW and MEMW, during memory to I/O and I/O to memory transfers 

2. AC’s Tested at Worst Case VDD But Guaranteed Over Full Operating Range 

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


Input Capacitance 


Output Capacitance 


I/O Capacitance 


HIGH 


DB Active to Float Delay from CLK Hl( 


DB Float Delay from lOR HIGH 


Power Supply HIGH to RESET LOW 
Setup Time 


SYMBOL 

CONDITIONS 

CIN 

VDD = Open, f= 1MHz, 

All measurements refer¬ 
enced to device ground. 

COUT 

VDD = Open, f= 1MHz, 

Ail measurements refer¬ 
enced to device ground. 

Cl/0 

VDD = Open, f = 1MHz, 

All measurements refer¬ 
enced to device ground. 

TCHAZ 

VDD = 4.5V and 5.5V 

TCHRWZ 

VDD = 4.5V and 6.5V 

TCHDZ 

VDD = 4.6V and 5.5V 

TIRHDZ 

VDD = 4.5V and 5.5V 

TPHRSL 

VDD = 4.5V and 5.5V 


LIMITS 

TEMPERATURE MIN I MAX UNITS 


Ta = +25°C 



-55°C<T;^<+125°C 


-55®C<Ta<+125°C 


-55°C<Ta<+125®C 


-55°C<Ta<+125°C 10 


-55°C<Ta<+125°C 500 


120 ns 


NOTE: The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 


TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: See +25°C limits in Table 1 and Table 2 for Post RAD limits (Subgroups 1,7 and 9). 
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Specifications HS~82C37ARH 


TABLE 5. BURN-IN DELTA PARAMETERS (+25°C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Standby Power Supply Current 

IDDSB 

±20pA 

Output Leakage Current 

lOZL, lOZH 

±2pA 

Input Leakage Current 

IIH, IIL 

±200nA 

Output Low Voltage 

VOL 

±80mV 

TTL Output High Voltage 

VOH1 

±600mV 

CMOS Output High Voltage 

VOH2 

± 150mV 



TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test 


Interim Test 


PDA 


Final Test 


Group A 


Group B 



Subgroup 2 


AC Test Circuit 


METHOD 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Samples/5004 


Samples/5004 


Samples/5004 


Samples/5004 


Samples/5004 


Sampl6s/5004 


-Q SUBGROUPS 


1.7,9 


1.7,9 


1.7, A 


2, 3,8A, 8B, 10,11 


1,2,3,7, 8A, 8B, 9,10,11 


1,2, 3,7,8A,8B, 9,10,11 


1.7 


N/A 


1.7 


1.7,9 


-8 SUBGROUPS 


1,7,9 


N/A 


1.7 


2,3,8A.8B, 10,11 


1,2, 3, 7, 8A, 8B, 9,10,11 


N/A 


N/A 


1,2,3,7,8A, 8B, 9,10,11 


1,7 


1,7,9 


AC Testing Input, Output Waveforms 


OUTPUT FROM - i - TEST POINT 

DEVICE UNDER TEST T 


*1 Deludes Stray and Jig Capacitance 


TEST CONDITION DEFINITION TABLE 


VIH *0Ay 

INP UT )( 1.5V 
VIL-0.4V 


OUTPUT 

Z—► LORH_yoH_ 

_y^iov 

\-0.8V _ 

VOL 



1.5V )( O UTPUT 
VOL 


VOH LOR H- 
VOH - 0.45V 
_ 045 ^^ 
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Waveforms 



FIGURE 1. SLAVE MODE TIMING 

NOTE: Host system must allow at least TCLCL as recovery time between successive write accesses 



FIGURE 2. SLAVE MODE READ 

NOTE: Host system must allow at least TCLCL as recovery time between successive write accesses 



FIGURE 3. READY 

* READ refers to both lOR and MEMR outputs. WRITE refers to both lOW and MEMW outputs 
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FIGURE 5. MEMORY-TO-MEMORY TRANSFER 



TRSLIRWL-^1 


11-60 









HS-82C37ARH 



11-61 


^PROCESSOR 

PERIPHERALS 









r 


HS-82C37ARH 



STATIC CONFIGURATION 

VDD = +6.0V ± 5% Part is Static Sensitive 

Ta = +125°C Minimum Voitage Must be Ramped 
Resistors: 

R1 = 10kO ± 10% (Pins 6,7,11-13,16-19) 

R2 = 2.7kQ ± 5% (Pins 1.2,21-23, 26-30, 32-36) 

™ "UTJTJiJT-rLrL • • • _r” 

_I 


START-UP TIMING 

FO is 50% duty cycie square wave pulse burst. 

1 .OkHz < FO ^ 10OkHz FO is left High after pulse burst 
10 cycles^ FO Pulse Bursts 1 .Os 
FI = Single pulse with width equal to 2 cycles of FO 
FI is left Low after pulse burst 

NOTE: FI pulse occurs after start of FO and ends before FO. 
Input levels: 0.9VDD ^ VIH ^ VDD, -0.3V ^ VIL ^ 0.7V 



DYNAMIC CONFIGURATION 

VDD = 6.5V ± 5% (Burn-In) 

VDD = 6.0V ±5% (Life Test) 

T;^ = +125°C Minimum 

Part is Static Sensitive, Voltage Must be Ramped 
Rosistors* 

R1 = 10kO± 10% (Pins 6,7,11-13,16-19) 

R2 = 2.7kn ± 10% (Pins 1,2,21-23,26-30,32-36, and LOADS) 
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Burn-In Circuits (continued) 

HS-82C37ARH 42 PIN FLATPACK 


HS-82C37ARH 42 PIN FLATPACK 



1 

42 

2 

41 

3 

40 

4 

39 

5 

38 

6 

37 

7 

36 

8 

35 

9 

34 

10 

33 

11 

32 

12 

31 

14 

ou 

29 

15 

28 

16 

27 

17 

26 

18 

25 

19 

24 

20 

23 

21 

22 


STATIC CONFIGURATION 


VDD = +6.0V ± 5% Part is Static Sensitive 

Ta = +125°C Minimum Voltage Must be Ramped 
Resistors: 

R1 = 10kil ± 10% (Pins 6, 7, 11 -13,16-19) 

R2 = 2.7kG ± 5% (Pins 1,2, 21-23, 26-30, 32-36) 

” nJTJlJTJTJTTL • • • 

1 1 


START-UP TIMING 

FO is 50% duty cycle square wave pulse burst. 

1 .OkHz < FO ^ 10OkHz FO is left High after pulse burst 
10 cycles < FO Pulse Burst ^ 1 .Os 
FI = Single pulse with width equal to 2 cycles of FO 
FI is left Low after pulse burst 

NOTE: FI pulse occurs after start of FO and ends before FO. 
Input levels: 0.9VDD ^ VIH ^ VDD, -0.3V ^ VIL ^ 0.7V 


DYNAMIC CONFIGURATION 

VDD = 6.5V ±5% (Burn-In) 

VDD = 6.0V ± 5% (Life Test) 

Ta = +125°C Minimum 

Part is Static Sensitive, Voitage Must be Ramped 
Resistors: 

R1 = 10kil± 10% (Pins 6,7,11-13,16-19) 

R2 = 2.7kn ± 10% (Pins 1,2, 21-23,26-30, 32-36, and LOADS) 
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Irradiation Circuit 


^LOAD 


TOGGLE 
CLOCK * 
RESET * 
TOGGLE 


|29h- L0A02 


OUT 


2. Pins with Load: 3,4,8,9,10,37-40 
Pins with Load2:14,15,21-30 

Pins Brought Out: 12 (Clock), 13 (Reset) 

3. VDD = 5.5V ± 0.5V 

4. Ail Group E testing is performed in the Sidebrazed Ceramic DIP 

5. Group E sample size is 2 dice per wafer 


23|— LOAD 2 
^1— LOAD 2 


121 h- LOAD2 
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Harris - Space Level ‘-Q’ Flow 

SEM - Traceable to Diffusion Method 2018 

PDA Calculation 3% Functional 

Wafer Lot Acceptance Method 5007 

5% Subgroups 1, 7, A 

Internal Visual Inspection 

Dynamic Burn-In 240 Hours, +125°C Method 1015 

Gamma Radiation Assurance Tests Method 1019 

Condition D 

100% Nondestructive Bond Pull Method 2023 

+25°C Electrical Tests (T2) Subgroups 1, 7,9 (T2) 

Customer Pre-Cap Visual Inspection (Note 1) 

Burn-In Delta Calculation (TO - T2) 

Temperature Cycling Method 1010 Condition C 

Constant Acceleration Method 2001 Y1 30KG 

Particle Impact Noise Detection Method 2020, 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Electrical Tests +125°C, -55°C 

Condition A 20G 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Serialization 

Fine and Gross Leak Tests Method 1014 

X-Ray Inspection Method 2012 (Two Views) 

Brand 

Initial Electrical Tests (TO) 

Customer Source inspection (Note 1) 

Static Burn-In 72 Hour, +125®C, Method 1015 Condition A 

Group B inspection Method 5005 (Notes 1,2) 

+25°C Interim Electrical Tests Subgroups 1, 7,9 (T1) 

Group D Inspection Method 5005 (Notes 1,2) 

Burn-In Delta Calculation (TO - T1) 

External Visual Inspection Method 2009 

Data Package Generation (Note 4) 

NOTES: 

1. These steps are optional, and if desired, should be indicated on the purchase order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA Is still applicable. 

4. ‘-Q’ Data Pack Contains: 

5. Test Variables data for all read/record and delta operations. 

Cover Sheet 

+25°C Initial Test (TO) 

a) Purchase Order Number 

+25°C Interim Test (T1) 

b) Customer Part Number 

+25°C Final Test (T2) 

c) Lot Date Code 

All +25°C Delta’s (T1-T0, T2-T0) 

d) Harris Part Number 

+125°CRnalTest 

e) Lot Number 

-55°CRnalTest 

f) Quantity 

Wafer Lot Acceptance Report (includes SEM). 

Certificate of Conformance (as found on shipper). 

X-Ray Report and Rim. 

Shippable serial number list. 

Radiation Testing Certificate of Conformance. 

Test Attributes (including Group A) for all test temperatures. 

Assembly Attributes (Post seal). 


Harris -‘S’Flow 

Internal Visual Inspection 
Gamma Radiation Assurance Tests Method 1019 
Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010 Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In 160 Hours, +125°C Method 1015 
Condition D 

+25°C Electrical Tests Subgroups 1, 7, 9 
PDA Calculation: 5% Subgroups 1,7 

NOTES: 

1. These steps are optional, and if desired, should be indicated on the purchase. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. -8’ Data Pack Contains; 

Assembly Attributes (Post Seal). 

Test Attributes (Including Group A). 

Radiation Testing Certificate of Conformance. 

Certificate of Conformance (as found on shipper). 


Electrical Tests +125°C, -55®C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 
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Metallization Topology 

DIE DIMENSIONS: 

215 X 232 mils x 19 ± 1 mil 

METALLIZATION: 

Type: Al/Si 

Thickness: 11 kA ± 2kA 

GLASSIVATION: 

Thickness: 8kA ± 1 kA 

DIE ATTACH: 

Material: Gold 

WORST CASE CURRENT DENSITY: 

7.9 X 10^ A/cm^ 

Metallization Mask Layout 

HS>82C37ARH 
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Functional Description 

The HS-82C37ARH Direct Memory Access Controller is 
designed to improve the data transfer rate in systems which 
must transfer data from an I/O device to memory, or move a 
block of memory to an I/O device. It will also perform mem- 
ory-to-memory block moves, or fill a block of memory with 
data from a single location. Operating modes are provided to 
handle single byte transfers as well as discontinuous data 
streams, which allows the HS-82C37ARH to control data 
movement with software transparency. 

The DMA controller Is a state-driven address and control sig¬ 
nal generator, which permits data to be transferred directly 
from an I/O device to memory or vice versa without ever 
being stored in a temporary register. This can greatly 
increase the data transfer rate for sequential operations, 
compared with processor moves or repeated string Instruc¬ 
tions. Memory-to-Memory operations require temporary 
internal storage of the data byte between generation of the 
source and destination addresses, so Memory-to-Memory 
transfers take place at less than half the rate of I/O opera¬ 
tions, but still much faster than with central processor tech¬ 
niques. The maximum data transfer rate obtainable with the 
HS-82C37ARH is approximately 2.5 Mbytes/second, for an I/O 
operation using the compressed timing option and 5MHz clock. 

The block diagram of the HS-82C37ARH is shown on page 
2. The Timing and Control Block, Priority Block, and Internal 
registers are the main components. Figure 8 lists the name 
and size of the internal registers. The Timing and Control 
Block derives internal timing from the CLOCK input, and 
generates external control signals. The Priority Encoder 
Block resolves priority contention between DMA channels 
requesting service simultaneously. 


NAME 

SIZE 

Base Address Registers 

16 Bits 

Base Word Count Registers 

16 Bits 

Current Address Registers 

16 bits 

Current Word Count Registers 

16 bits 

Temporary Address Register 

16 bits 

Temporary Word Count Register 

16 bits 

Status Register 

8 bits 

Command Register 

8 bits 

Temporary Register 

8 bits 

Mode Registers 

6 bits 

Mask Registers 

4 bits 

Request Register 

4 bits 


FIGURE 1. HS-82C37ARH INTERNAL REGISTERS 

DMA Operation 

In a system, the HS-82C37ARH address and control outputs 
and data bus pins are basically connected in parallel with the 
system busses. An external latch is required for the upper 


address byte. While inactive, the controller’s outputs are in a 
high impedance state. When activated by a DMA request 
and bus control is relinquished by the host, the HS- 
82C37ARH drives the busses and generates the control sig¬ 
nals to perform the data transfer. The operation performed 
by activating one of the four DMA request Inputs has previ¬ 
ously been programmed into the controller via the Com¬ 
mand, Mode, Address, and Word Count Registers. 

For example, if a block of data Is to be transferred from RAM 
to an I/O device, the starting address of the data is loaded 
into the HS-82C37ARH Current and Base Address Regis¬ 
ters for a particular channel, and the length of the block is 
loaded into that channel’s Word Count Register. The corre¬ 
sponding Mode Register is programmed for a Memory-to-l/0 
operation (read transfer), and various options are selected 
by the Command Register and other Mode Register bits. 
The channel’s mask bit is cleared to enable recognition of a 
DMA request (DREQ). The DREQ can either be a hardware 
signal or a software command. 

Once Initiated, the block DMA transfer will proceed as the 
cont roller outputs the data address, simultaneous MEMR 
and low pulses, and selects an I/O device via the DMA 
acknowledge (DACK) outputs. The data byte flows directly 
from the RAM to the I/O device. After each byte is trans¬ 
ferred, the address is automatically incremented (or decre¬ 
mented) and the word count is decremented. The operation 
is then repeated for the next byte. The controller stops trans¬ 
ferring d ata w hen the Word Count Register underflows, or an 
external EOF is applied. 

To further understand HS-82C37ARH operation, the states 
generated by each clock cycle must be considered. The 
DMA controller operates in two major cycles, Active and Idle. 
After being programmed, the controller is normally Idle until 
a DMA request occurs on an unmasked channel, or a soft¬ 
ware request Is given. The HS-82C37ARH will then request 
control of the system busses and enter the Active cycle. The 
Active cycle is composed of several internal states, depend¬ 
ing on what options have been selected and what type of 
operation has k^en requested. 

The HS-82C37ARH can assume seven separate states, 
each composed of one full clock period. State I (SI) is the 
Idle state. It is entered when the HS-82C37ARH has no valid 
DMA requests pending, at the end of a transfer sequence, or 
when a Reset or Master Clear has occurred. While in SI, the 
DMA controller is Inactive but may be in the Program Condi¬ 
tion (being programmed by the processor.) 

State 0 (SO) Is the first state of a DMA service. The HS- 
82C37ARH has requested a hold but the processor has not 
yet returned an acknowledge. The HS-82C37ARH may still 
be programmed until it has received HLDA from the CPU. An 
acknowledge from the CPU will signal that DMA transfers 
may begin. SI, S2, S3 and S4 are the working states of the 
DMA service. If more time is needed to complete a transfer 
than is available with normal timing, wait states (SW) can be 
inserted between S2 or S3 and S4 by the use of the Ready 
line on the HS-82C37ARH. 
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Note that the data is transferre d dire ctly from the I/O device 
to memo ry (or vice versa) with lOR and MEMW (or MEMR 
and lOW) being active at the same time. The data is not read 
Into or driven out of the HS-82C37ARH In l/O-to-memory or 
memory-to-l/0 DMA transfers. 

Memory-to-Memory transfers require a read-from and a 
write-to-memory to complete each transfer. The states, 
which resemble the normal working states, use two-digit 
numbers for identification. Eight states are required for a sin¬ 
gle transfer. The first four states (S11, S12, S13, S14 are 
used for the read-from-memory half and the last four states 
(S21, S22, S23, S24) for the wrIte-to-memory half of the 
transfer. 

Idle Cycle 

When no channel is requesting service, the HS-82C37ARH 
will enter the Idle cycle and perform “SI” states. In this cycle, 
the HS-82C37ARH will sample the DREQ lines on the falling 
edge of every clock cycle to determine if any channel is 
requesting a DMA service. 

Note that for standby operation where the clock has been 
stopped, D^ requests will be ignored. The device will 
respond to CS (chip select), in case of an attempt by the 
microprocessor to write or read the internal registers of the 
HS-82C37ARH. When CS is low and HLDA is low, the HS- 
82C37ARH enters the Program Condition. The CPU can 
now establish, change or Inspect the internal definition of the 
part by reading from or writing to the internal registers. 

The HS-82C37ARH may be programmed with the clock 
stopped, provided that HLDA Is low and at least one rising 
clock edge has occurred after HLDA was driven low, so the 
controller is in an SI state. Address lines A0-A3 are inputs to 
the devic e an d sel ect which registers will be read or written. 
The lOR and lOW lines are used to select and time the read 
or write operations. Due to the number and size of the inter¬ 
nal registers, an internal flip-flop Is used to generate an addi¬ 
tional bit of address. The bit Is used to determine the upper 
or lower byte of the 16-bit Address and Word Count Regis¬ 
ters. The flip-flop is reset by Master Clear or Reset. Separate 
software commands can also set or reset this flip-flop. 

Special software commands can be executed by the HS- 
82C37ARH in the Program Condition. T hese com mand s are 
decoded as sets of addresses with CS, lOR, and lOW. The 
commands do not make use of the data bus. Instructions 
include Set and Clear First/Last Flip-Flop, Master Clear, 
Clear Mode Register Counter, and Clear Mask Register. 

Active Cycle 

When the HS-82C37ARH is in the Idle cycle, and a software 
request or an unmasked channel requests a DMA service, 
the device will output an HRQ to the microprocessor and 
enter the Active cycle. It is in this cycle that the DMA service 
will take place, in one of four modes: 

Single Transfer Mode - In Single Transfer mode, the device 
is programmed to make one transfer only. The word count 
will be decremented and the address decremented or incre¬ 
mented following each transfer. When the word count “rolls 
over” from zero to FFFFH, a terminal count (TC) bit in the 


Status Register is set, an EOP pulse is generated, and the 
channel will Autoinitiaiize if this option has been selected. If 
not programmed to Auto initiai ize, the mask bit will be set, 
along with the TC bit and EOP pulse. 

DREQ must be held active until DACK becomes active. If 
DREQ Is held active throughout the single transfer (there-by 
triggering a second transfer), HRQ will still go inactive and 
release the bus to the system. Then it will again go active 
and, upon receipt of a new HLDA, another single transfer will 
be performed, unless a higher priority channel takes over. In 
HS-80C85RH or HS-80C86RH systems, this will ensure one 
full machine cycle execution between DMA transfers. Details 
of timing between the HS-82C37ARH and other bus control 
protocols will depend upon the characteristics of the micro¬ 
processor involved. 

Block Transfer Mode - In Block Transfer Mode, the device is 
activated by Df|lEQ or software request and continues mak¬ 
ing transfers during the service until a TC, caused by word 
count going to FFFFH, or an external End of Process (EOP) 
Is encountered. DREQ need only beheld active until DACK 
becomes active. Again, an Autoinitiaiization will occur at the 
end of the service if the channel has been programmed for 
that option. 

Demand Transfer Mode - in Demand Transfer Mode the 
devic e continues making transfers until a TC or external 
EOP Is encountered, or until DREQ goes Inactive. Thus, 
transfers may continue until the I/O device has exhaust edits 
data capacity. After the I/O device has had a chance to catch 
up, the DMA service Is reestablished by means of a DREQ. 
During the time between services when the micro-processor 
Is allowed to operate, the intermediate values of address and 
word count are stored in the HS-82C37ARH Current 
Address and Current Word Count Registers. Higher priority 
channels may intervene In the demand process, once DREQ 
has gone inactive. Only an EOP can cause an Autoinitiaiiza¬ 
tion at the end of the service. EOP is generated either by TC 
or by an external signal. 

Cascade Mode - This mode is used to cascade more than 
one HS-82C37ARH for simple system expansion. The HRQ 
and HLDA signals from the additional HS-82C37ARH are 
connected to the DREQ and DACK signals respectively of a 
channel for the initial HS-82C37ARH. This allows the DMA 
requests of the additional device to propagate through the 
priority network circuitry of the preceding device. The priority 
chain is preserved and the new device must wait for its turn 
to acknowledge requests. Since the cascade channel of the 
initial HS-82C37ARH is used only for prioritizing the addi¬ 
tional device, it does not output an address or control signals 
of its own so that there is no conflict with the cascaded 
device. The HS-82C37ARH will respond to DREQ and gen¬ 
erate DACK but al l othe r outputs except HRQ will be dis¬ 
abled. An external EOP will be ignored by the initial device, 
but will have the usual effect on the added device. 

Figure 9 shows two additional devices cascaded with an ini¬ 
tial device using two of the previous channels. This forms a 
two-level DMA system. More HS-82C37ARHs could be 
added at the second level by using the remaining channels 
of the first level. Additional devices can also be added by 
cascading into the channels of the second level devices, 
forming a third level. 
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FIGURE 9. CASCADED HS-82C37ARHS 

When programming cascaded controllers, start with the first 
level (closest to the microprocessor). After RESET, the 
DACK outputs are programmed to be active low and are held 
in the high state. If they are used to drive HLDA directly, the 
second level device(s) cannot be programmed until DACK 
polarity-Is selected as active high on the initial device. Also, 
the initial device’s mask bits function normally on cascaded 
channels, so they may be used to inhibit second-level services. 

Transfer Types 

Each of the three active transfer modes can perform three 
different types of transfers. These are Read, Write and Ver¬ 
ify. Write transfer s move data from an I/O device to the mem¬ 
ory by activating MEMW and lOR. Read tra nsfers m ove data 
from memory to an I/O device by activating MEMR and lOW. 

Verify transfers are pseudo-transfers. The HS-82C37ARH 
operates as in Rea d or W rite transfers generating addresses 
and responding to EOP, etc., however the memory and I/O 
control lines all remain inactive. Verify mode is not .permitted 
for Memory-to-Memory operation. Ready, is Ignored during 
Verify transfers. 

Autoinitialize - By programming a bit in the Mode Register, 
a channel may be set up as an Autoinitialize channel. During 
Autoinitialization, the original values of the Current Address 
and. Current Word. Count Registers .are automatically 
restored from the Base Addres s and Base Word Count Reg¬ 
isters of that channel following EOR The base registers are 
loaded simultaneously with the current registers by the 
microprocessor and remain unchanged throughout the DMA 
service. The mask bit is not set when the channel is in Auto¬ 
initialize. Following Autoinitialization, the channel is ready to 
perform another DMA service, without CPU intervention, as 
soon as a valid DREQ Is detected, or software request made. 

Memory-to-Memory - To perform block moves of data from 
one memory address space to another with minimum of pro¬ 
gram effort and time, the HS-82C37ARH includes a Mem¬ 


ory-to-Memory transfer feature. Programming a bit in the 
Command Register selects channels 0 and 1 to operate as 
Memory-to-Memory transfer channels. 

The transfer Is initiated by setting the software or hardware 
DREQ for channel 0. The HS-82C37ARH requests a DMA 
service in the normal manner. After HLDA Is true, the device, 
using four-state transfers in Block Transfer Mode, reads data 
from the memory. The channel 0 Current Address Register 
is the source for the address used and is decremented or 
incremented in the normal manner. The data byte read from 
the memory Is stored In the HS-82C37ARH internal Tempo¬ 
rary Register. Another four-state transfer moves the data to 
memory using the address In channel 1’s Current Address 
Register and incrementing or decrementing it in the normal 
manner. The channel 1 Current Word Count Register is dec¬ 
remented. 

When the word count of cha nnel 1 goes to FFFFH, a TC is 
generated causing an EOP output terminating the service. 
Channel 0 word count decrementing to FFFFH will not set 
the c hannel 0 TC bit in the Status Register or generate an 
EOP in this mode. It will cause an Autoinitlallzatlon of chan¬ 
nel 0, if that option has been selected. 

If full Autoinitialization for a Memory-to-Memory operation Is 
desired, the channel 0 and channel 1 word counts must be 
set equal before the transfer begins. Otherwise, if channel 0 
underflows before channel 1, it will Autoinitialize and set the 
data source address back to the beginning of the block. If the 
channel 1 word count underflows before channel 0, the 
Memory-to-Memory DMA service will terminate, and chan¬ 
nel 1 will Autoinitialize but channel 0 will not. 

In Memory-to-Memory Mode, Channel 0 may be pro¬ 
grammed to retain the same address for all transfers. This 
allows a single byte to be written to a block of memory. This 
channel 0 address hold feature is selected by bit 1 in the 
Command Register. 

The HS-82C37ARH will respond to external EOP signals 
during Memory-to-Memory transfers, but will only relinquish 
the system busses after the transfer is complete (i.e., after 
an S24 state). Data comparators in block search schemes 
may use this input to terminate the service when a match is 
found. The timing of Memory-to-Memory transfers is found in 
Figure 5. Memory-to-Memory operations can be detected as 
an active AEN with no DACK outputs. 

Priority - The HS-82C37ARH has two types of priority 
encoding available as software selectable options. The first 
is Fixed Priority which fixes the channels in priority order 
based upon the descending value of their numbers. The 
channel with the lowest priority is 3 followed by 2,1 and the 
highest priority channel, 0. After the recognition of any one 
channel for service, the other channels are prevented from 
interfering with the service until it is completed. 

The second scheme is Rotating Priority. The last channel to 
get service becomes the lowest priority channel with the oth¬ 
ers rotating accordingly. The next lower channel from the 
channel serviced has highest priority on the following 
request: Priority rotates every time control of the system 
busses is returned to the processor. 
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Rotating Priority 

1sr 2nd 3rd 

Service Service Service 


Highest0 2 -^—service—y 3 -^—service 

1 service 3 request \ 0 

2 \0 \l 

Lowest 3 1 2 


With Rotating Priority in a single chip DMA system, any 
device requesting service is guaranteed to be recognized 
after no more than three higher priority services have 
occurred. This prevents any one channel from monopolizing 
the system. 

Regardless of which priority scheme is chosen, priority is 
evaluated every time a HLDA is returned to the 
HS-82C37ARH. 

Compressed Timing - In order to achieve even greater 
throughput where system characteristics permit, the HS- 
82C37ARH can compress the transfer time to two clock 
cycles. From Figure 4 It can be seen that state S3 is used to 
extend the access time of the read pulse. By removing state 
S3, the read pulse width is made equal to the write pulse 
width and a transfer consists only of state S2 to change the 
address and state S4 to perform the read/write. S1 states 
will still occur when A8-A15 need updating (see Address 
Generatio n). T iming for compressed transfers is found in 
Figure 7. EOP will be output in S2 if compressed timing is 
selected. Compressed Timing is not allowed for Memory-to- 
Memory transfers. 

Address Generation - In order to reduce pin count, the HS- 
82C37ARH multiplexes the eight higher order address bits 
on the data lines. State S1 is used to output the higher order 
address bits to an external latch from which they may be 
placed on the address bus. The falling edge of Address 
Strobe (ADSTB) is used to load these bits from the data 
lines to the latch. Address Enable (AEN) is used to enable 
the bits onto the address bus through a three-state enable. 
The lower order address bits are output by the HS- 
82C37ARH directly. Lines A0-A7 should be connected to the 
address bus. Figure 4 shows the time relationships between 
CLK, AEN, ADSTB, DB0-DB7 and A0-A7. 

During Block and Demand Transfer Mode service, which 
include multiple transfers, the addresses generated will be 
sequential. For many transfers the data held in the external 
address latch will remain the same. This data need only 
change when a carry or borrow from A7 to A8 takes place in 
the normal sequence of addresses. To save time and speed 
transfers, the HS-82C37ARH executes S1 states only when 
updating of A8-A15 in the latch is necessary. This means for 
long services, S1 states and Address Strobes may occur 
only once every 256 transfers, a savings of 255 clock 
cycles for each 256 transfers. 


Programming 

The HS-82C37ARH will accept programming from the host 
processor anytime that HLDA is inactive, and at least one 
rising clock edge has occurred after HLDA went low. it is the 
responsibility of the host to assure that programming and 
HLDA are mutually exclusive. 

Note that a problem can occur if a DMA request occurs on 
an unmasked channel while the HS-82C37ARH is being pro¬ 
grammed. For Instance, the CPU may be starting to repro¬ 
gram the two byte Address Register of channel 1 when 
channel 1 receives a DMA request. If the HS-82C37ARH is 
enabled (bit 2 in the command register is 0), and channel 1 
is unmasked, a DMA service will occur after only one byte of 
the Address Register has been reprogrammed. This condi¬ 
tion can be avoided by disabling the controller (setting bit 2 
In the Command Register) or masking the channel before 
programming any of its registers. Once the programming is 
complete, the controller can be enabled/unmasked. 

After power-up it is suggested that all internal locations be 
loaded with some known value, even If some channels are 
unused. This will aid in debugging. 

Register Description 

Current Address Register - Each channel has a 16-bit Cur¬ 
rent Address Register. This register holds the value of the 
address used during DMA transfers. The address is auto¬ 
matically incremented or decremented after each transfer 
and the values of the address are stored in the Current 
Address Register during the transfer. This register is written 
or read by the microprocessor in successive 8-bit bytes, it 
may also be reinitialized by an Autoinitialize back to itsorigi- 
nal value. Autoinitialize takes place only after an EOP. In 
Memory-to-Memory Mode, the channel 0 Current Address 
Register can be prevented from incrementing or decrement¬ 
ing by setting the address hold bit in the Command Register. 

Current Word Register - Each channel has a 16-Bit Current 
Word Count Register. This register determines the number 
of transfers to be performed. The actual number of transfers 
will be one more than the number programmed in the Cur¬ 
rent Word Count Register (i.e., programming a count of 100 
will result In 101 transfers). The word count is decremented 
after each transfer. When the value in the register goes from 
zero to FFFFH, a TC will be generated. This register Is 
loaded or read in successive 8-bit bytes by the microproces¬ 
sor in the Program Condition. Following the end of a DMA 
service it m^/also be reinitialized by an Autoinitialization 
back to i ts or iginal value. Autoinitialization can occur only 
when an EOP occurs. If it is not Autoinitialized, this register 
will have a count of FFFFH after TC. 

Base Address and Base Word Count Registers - Each 
channel has a pair of Base Address and Base Word Count 
Registers. These 16-bit registers store the original value of 
their associated current registers. During Autoinitialization, 
these values are used to restore the current registers to their 
original values. The base registers are written simulta¬ 
neously with their corresponding current register in 8-bit 
bytes In the Program Condition by the microprocessor. 
These registers cannot be read by the microprocessor. 
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Mask Register - Each channel has associated with it a 
mask bit which can be set to disable an incoming DREQ. 
Ea ch ma sk bit is set when Its associated channel produces 
an EOP If the channel is not programmed to Autoinitialize. 
Each bit of the 4-bit Mask Register may also be set or 
cleared separately or simultaneously under soft-ware con¬ 
trol. The entire register is also set by a Reset or Master 
Clear. This disables all hardware DMA requests until a clear 
Mask Register Instruction allows them to occur. The instruc¬ 
tion to separately set or clear the mask bits is similar In form 
to that used with the Request Register. Refer to the following 
table and Figure 10 for details. When reading the Mask Reg¬ 
ister, bits 4-7 will always read as logical ones, and bits 0-3 
will display the mask bits of channel 0-3, respectively. The 4 
bits of the Mask Register may be cleared simultaneously by 
using the Clear Mask Register command (see software com¬ 
mands section). 

Mask Register 

UlelsUlsIzIllol BIT NUMBER 


00 SELECT CHANNEL 0 MASK BIT 
01 SELECT CHANNEL 1 MASK BIT 

10 SELECT CHANNEL 2 MASK BIT 

11 SELECT CHANNEL 3 MASK BIT 

0 CLEAR MASK BIT 
1 SET MASK BIT 


Mode Register - Each channel has a 6-bit Mode Register 
associated with It. When the register is being written to by 
the microprocessor in the Program Condition, bits 0 and 1 
determine which channel Mode Register Is to be written. 
When the processor reads a Mode Register, bits 0 and 1 will 
both be ones. See the adjacent table and Figure 10 for Mode 
Register functions and addresses. 

Mode Register 


00 CHANNEL 0 SELECT 
01 CHANNEL 1 SELECTT 

10 CHANNEL 2 SELECT 

11 CHANNEL 3 SELECT 
. XX READBACK 

■ 00 VERIFY TRANSFER 
01 WRITE TRANSFER 

10 READ TRANSFER 

11 ILLEGAL 

XX IFBITS6AND7s 11 

0 AUTOINITIALIZATION DISABLE 
1 AUTOINITIALIZATION ENABLE 

0 ADDRESS INCREMENT SELECT 
1 ADDRESS DECREMENT SELECT 

00 DEMAND MODE SELECT 
01 SINGLE MODE SELECT 
10 BLOCK MODE SELECT 
. 11 CASCADE MODE SELECT 



All four bits of the Mask Register may also be written with a 
single command. 


7 6 5 4 3 2 1 0 


DON’T CARE, 
WRITE ALL 
ONES, 
READ 


0 CLEAR CHANNEL 0 MASK BIT 
1 SET CHANNEL 0 MASK BIT 


CLEAR CHANNEL 1 MASK BIT 
SET CHANNEL 1 MASK BIT 


0 CLEAR CHANNEL 2 MASK BIT 
1 SET CHANNEL 2 MASK BIT 


0 CLEAR CHANNEL 3 MASK BIT 
1 SET CHANNEL 3 MASK BIT 


Request Register - The HS-82C37ARH can respond to 
requests for DMA service which are initiated by software as 
well as by a DREQ. Each channel has a request bit associ¬ 
ated with it in the 4-bit Request Register. These are non¬ 
maskable and subject to prioritization by the Priority Encoder 
network. Each register bit is set or reset separately under 
software control. The entire register is cleared by a Reset. To 
set or reset a bit, the software loads the proper form of the 
data word. See Figure 10 for register address coding, and 
the following table for Request Register format. A software 
request for DMA operation can be made in Block or Single 
Modes. For Memory-to-Memory transfers, the software 
request for channel 0 should set. When reading the 
Request Register, bits 4-7 will always read as ones, and bits 
0-3 will display the request bits of channels 0-3 respectively. 

Request Register 


DON’T CARE, 
WRITE BITS 4-7 
ALL ONES, READ 


00 SELECT CHANNEL 0 
01 SELECT CHANNEL 1 

10 SELECT CHANNEL 2 

11 SELECT CHANNEL 3 

0 RESET REQUEST BIT 
1 SET REQUEST BIT 
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Command Register - This 8-bit register controls the 
operation of the HS-82C37ARH. It Is programmed by the 
microprocessor and is cleared by Reset or a Master Clear 
instruction. The adjacent table lists the function of the 
command bits. See Figure 10 for Read and Write addresses. 

Command Register 


MEM-iaMEM DISABLE 
MEM-TO-MEM ENABLE 

CH. 0 ADDR. HOLD DISABLE 
CH. 0 ADDR. HOLD ENABLE 
IF BIT 0 = 0 

CONTROLLER ENABLE 
CONTROLLER DISABLE 

NORMAL TIMING 
COMPRESSED TIMING 
IF BIT 0=1 

FIXED PRIORITY 
ROTATING PRIORITY 

LATE WRITE SELECTION 
EXTENDED WRITE SEL 
IF BIT3=1 

DREQ SENSE ACTIVE HIGH 
DREQ SENSE ACTIVE LOW 

DACK SENSE ACTIVE LOW 
DACK SENSE ACTIVE HIGH 



Status Register - The Status Register contains information 
about the present status of the HS-82C37ARH and can be 
read by the microprocessor. This information includes which 
channels have reached a terminal count and which channels 
have pending DMA requests. Bits 0-3 are s et ev ery time a 
TO is reached by that channel or an external EOF is applied. 
These bits are cleared upon Reset, Master Clear, and on 
each Status Read. Bits 4-7 are set whenever their corre¬ 
sponding channel is requesting service, regardless of the 
mask bit state, if the mask bits are set, software can poll the 
Status Register to determine which channels have DREQs, 
and selectively clear a mask bit, thus allowing user defined 
service priority. Status bits 4-7 are updated while the clock is 
high, and latched on the falling edge. Status Bits 4-7 are 
cleared upon Reset or Master Clear. 

Status Register 


1 CHANNEL 0 HAS REACHED TC 
1 CHANNEL 1 HAS REACHED TC 
1 CHANNEL 2 HAS REACHED TC 
1 CHANNEL 3 HAS REACHED TC 

1 CHANNEL 0 REQUEST 
1 CHANNEL 1 REQUEST 
1 CHANNEL 2 REQUEST 
1 CHANNEL 3 REQUEST 



Temporary Register - The Temporary Register is used to 
hold data during Memory-to-Memory transfers. Following the 
completion of the transfer, the last word moved can be read 
by the microprocessor by accessing this register. The Tem¬ 
porary Register always contains the last byte transferred in 
the previous Memory-to-Memory operation, unless cleared 
by a Reset or Master Clear. 


OPERATION 

A3 

A2 

A1 

AO 


Read Status Register 


Write Command Register 


Read Request Register 


Write Request Register 


Read Command Register 


Write Single Mask Bit 


Read Mode Register 


Write Mode Register 


Set Byte Pointer F/F 


Clear Byte Pointer F/F 


Read Temporary Register 


Master Clear 


Clear Mode Reg. Counter 


Clear Mask Register 


Read All Mask Bits 


Write All Mask Bits 


FIGURE 10. SOFTWARE COMMAND CODES AND REGISTER CODES 
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Software Commands 

There are special software commands which can be exe¬ 
cuted by reading or writing to the HS-82C37ARH. These 
commands do not depend on the specific data pattern on the 
data bus, but are activated by the I/O operation itself. On 
read type commands, the data value is not guaranteed. 
These commands are: 

Clear First/Last Rip-Flop: This command is executed prior 
to writing or reading new address or word count information 
to the HS-82C37ARH. This initializes the flip-flop to a known 
state so that subsequent accesses to register contents by 
the microprocessor will address upper and lower bytes In the 
correct sequence. 

Set First/Last Flip-Flop: This command will set the flip-flop 
to select the high byte first on read and write operations to 
Address and Word Count registers. 

Master Clear: This software instruction has the same effect 
as the hardware Reset. The Command, Status, Request, 
and Temporary Registers, and Internal First/Last Flip-Flop 
and Mode Register Counter are cleared and the Mask Reg¬ 
ister is set. The HS-82C37ARH will enter the Idle cycle. 

Clear Mask Register: This command clears the mask bits 
of all four channels, enabling them to accept DMA requests. 


CHANNEL 




Clear Mode Register Counter: Since only one address 
location is available for reading the Mode Registers, an inter¬ 
nal two-bit counter has been included to select Mode Regis¬ 
ters during read operations. To read the Mode Registers, 
first execute the Clear Mode Register Counter command, 
then do consecutive reads until the desired channel is read. 
Read order is channel 0 first, channel 3 last. The lower two 
bits on all Mode Registers will read as ones. 

External EOF Operation 

The EOF pin is a bidirectional, open drain pin which may be 
driven b y ext ernal signals to terminate DMA operation. 
Because EOF is an open drain pin an external pull-up resis¬ 
tor is required. The value of the external pull-up resistor used 
should guarantee a rise time of less than 125ns. It is impor- 
tant t o note that the HS-82C37ARH will not accept external 
EOF signals when it is in an SI ( Idle)state. The controller 
must be active to latch EXT EOF. Once latched, the EXT 
EOF will be acted upon during the next S2 state, unless the 
HS-82C37 ARH e nters an Idle state first. I n the latter case 
the latched EOF Is cleared. External EOF pulses occurring 
between active DMA transfers in demand mode will not be 
recognized, since the HS-82C37ARH is in an SI state. 






REGISTER 

OPERA 

TION 

Base and Current 
Address 

Write 

Current Address 

Read 

Base and Current Word 
Count 

Write 

Current Word Count 

Read 

Base and Current 
Address 

Write 

Current Address 

Read 

Base and Current Word 
Count 

Write 

Current Word Count 

Read 

Base and Current 
Address 

Write 

Current Address 

Read 

Base and Current Word 
Count 

Write 

Current Word Count 

Read 

Base and Current 
Address 

Write 

Current Address 

Read 

Base and Current Word 
Count 

Write 

Current Word Count 

Read 


INTERNAL 

FLIP-FLOP 


DATA BUS 
DB0-DB7 



W0-W7 

W8-W15 



. WORD COUNT AND ADDRESS REGISTER COMMAND CODES 
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Application Information 

Figure 12 shows an application for a DMA system utilizing 
the HS-82C37ARH DMA controller and the HS-80C86RH 
Microprocessor. In this application, the HS-82C37ARH DMA 
controller is used to improve system performance by allow¬ 
ing an I/O device to transfer data directly to or from system 
memory. 

Components 

The system clock is generated by the HS-82C85RH clock 
controllers generator and is inverted to meet the clock high 
and low times required by the HS-82C37ARH DMA control¬ 
ler. The four OR gates are used to support the HS-80C86RH 
Microprocessor in minimum mode by producing the control 
signals used by the processor to access memory or I/O. A 
decoder is used to generate chip select for the DMA control¬ 
ler and memory. The HS-82C37ARH multiplexes the most 
significant bits of the address on its data outputs (DBO - 7), 
so the 82C82 octal latch is used to demultiplex t he ad dress. 
A three-state inverter is used to generate the BHE signal 
using the AO output of the HS-82C37ARH. Hold Acknowl¬ 


edge (HLDA) and Address Enable (AEN) are “ORed” 
together and used to deactivate the microprocessors 82C82 
transceiver to Insure that the DMA controller does not have 
bus contention with the microprocessor. 

Operation 

A DMA request (DREQ) is generated by the I/O device. After 
receiving the DMA request, the DMA controller will issue a 
Hold Request (HRQ) to the processor. The system busses 
are not released to the DMA controller until a Hold Acknowl¬ 
edge (HLDA) signal is returned to the DMA controller from 
the HS-80C86RH processor. After the Hold Acknowledge 
has been received, addresses and control signals are gener¬ 
ated by the DMA controller to accomplish the DMA transfers. 
Data is transferr ed d irectl y from th e I /O devic e to mem ory (or 
vice versa) with lOR and MEMW (or MEMR and lOW) being 
active. Note that data is not read Into or driven out of the 
DMA controller in l/O-to-Memory or Memory-to-l/0 data 
transfers. 



FIGURE 12. APPLICATION FOR DMA SYSTEM 
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HS-82C54RH 


December 1992 


Radiation Hardened CMOS 
Programmable Interval Timer 


Features 

• Radiation Hardened 

- Total Dose >10® RAD(Si) 

> Transient Upset >10® RAD(Siysec 

- Latch Up Free EPI-CMOS 

- Functional After Total Dose 1x10® RAD(Si) 

• Low Power Consumption 

- IDDSB=:20^A 

- IDDOP = 12mA 

• Pin Compatible with NMOS 8254 and the Harris 82C54 

• High Speed, “No Wait State” Operation with 5MHz 
HS-80C86RH 

® Three Independent 16-Bit Counters 

• Six Programmable Counter Modes 

• Binary or BCD Counting 

• Status Read Back Command 

• Hardened Field, Seif-Aiigned, Junction Isolated CMOS 
Process 

• Single 5V Supply 

• Military Temperature Range -55°C to +125°C 

Description 

The Harris HS-82C54RH is a high performance, radiation 
hardened CMOS version of the industry standard 8254 and 
is manufactured using a hardened field, self-aligned silicon 
gate CMOS process. It has three independently programma¬ 
ble and functional 16-bit counters, each capable of handling 
clock input frequencies of up to 5MHz. Six programmable 
timer modes allow the HS-82C54RH to be used as an event 
counter, elapsed time indicator, a programmable one-shot, 
or for any other timing application. The high performance, 
radiation hardness, and Industry standard configuration of 
the HS-82C54RH make it compatible with the HS-80C86RH 
radiation hardened microprocessor. 

Static CMOS circuit design insures low operating power. The 
Harris hardened field CMOS process results in performance 
equal to or greater than existing radiation resistant products 
at a fraction of the power. 


Pinouts 


24 PIN BRAZED SEAL DIP 
CASE OUTLINE D3, CONFIGURATION 3 
TOP VIEW 



24 PIN BRAZED SEAL FLATPACK 
CASE OUTLINE F6A, CONFIGURATION 2 
TOP VIEW 




CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -t-t -re 
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Specifications HS-82C54RH 


Absolute Maximum Ratings 


Reliability Information 


Supply Voltage.+7.0V Thermal Resistance 


Input or Output Voltage Brazed Seal DIP Package. 58.5*C/W 12.9'^C/W 

Applied for all Grades.VSS-0.3V to VDD+0.3V Brazed Seal Flatpack Package. 72.7°C/W 10.2°C/W 

Storage Temperature Range.-65°C to +150°C Maximum Package Power Dissipation at +125°C 

Junction Temperature...+175°C Brazed Seal DIP Package.0.86W 

Lead Temperature (Soldering 10s).+300°C Brazed Seal Flatpack Package.0.64W 

Typical Derating Factor.2.4mA/MHz Increase in IDDOP 

ESD Classification.Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range.+4.5V to +5.5V Input Low Voltage (VIL)..... .OV to.+0.8V 

Operating Temperature Range.-55°C to +125°C Input High Voltage (VIH)..VDD -1.5V to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 


TTL Output High Current 


CMOST Output High 
Current 


Output Low Current 


Input Leakage Current 


Output Leakage Current 


Standby Power Supply 
Current 


Operating Power Supply 
Current 


Functional Tests. 


Noise Immunity 
Functional Test 



CONDITIONS 


VDD = 4.5V, VO = 3.0V. 
VIN = OV or 4.5V 


VDD = 4.5V, VO = 4.1V, 
VIN = OV or 4.5V 


VDD = 4.5V, VO = 0.4V, 
VIN = 0V or 4.5V 


IIL or IIH VDD = 5.5V, VIN = OV or 5.5V 
Pins: 9,11,14-16,18-23 


VDD = 5.5V, VIN = OV or 5.5V 
Pins: 1-8 


VDD = 5.5V, VIN = GND or VDD 
10 = 0mA, Counters 
Programmed 


VDD = 5.5V, VIN = GND or VDD 
10 = 0mA, CLK1 = CLK2 = 
CLK3 = 5MHz 


VDD = 4.5V and 5.5V, 

VIN = GND or VDD, f = 1MHz 


VDD = 5.5V, VIN = GND or 
VDD-1.5 and VDD = 4.5V, 
VIN = 0.8V or VDD 



GROUP A 

SUBGROUPS TEMPERATURE 


-55°C, +25°C, 
+125°C 


-55°C, +25°C. 
+125°C 


-55°C, +25°C, 
+125°C 


-55°C. +25°C. 
+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C. 
+125°C 





-55°C,+25°C, 

+125°C 


-55°C, +25°C, 
+125°C 


-55°C, +25°C, 
+125°C 


MAX UNITS 




TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 


AC’s Tested at Worst Case VDD (s), Guaranteed Over Full Operating Range. 



PARAMETERS SYMBOL 


^dress Stable Before TAVRL VDD = 4.5V + 5.5V 
RD 


CS Stable Before RD TSLRL VDD = 4.5V + 5.5V 


^dress Hold Time After TRHAX VDD = 4.5V + 5.5V 
RD 


RD Pulse Width 


TRLRH VDD = 4.5V + 5.5V 


LIMITS 

GROUP A -,- 

SUBGROUPS TEMPERATURE MIN | MAX UNITS 


9,10,11 -55°C,+25°C, 75 

+125°C 


9,10,11 -55°C,+25°C, 0 

+125°C 


9,10,11 -55°C,+25°C, 0 

+125°C 


9,10,11 -55°C,+25°C, 240 

+125°C 
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Specifications HS-82C54RH 


TABLE 2. AC ELECTRtCAL PERFORMANCE CHARACTERISTICS (Continued) 


AC’s Tested at Worst Case VDD (s), Guaranteed Over Full Operating Range. 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Data Delay from ^ 

TRLDV 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

200 

ns 

Command Recovery 

Time 

TRHRL 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

320 

- 

ns 

WRITE CYCLE 

Address Stable Before 
WR 

TAVWL 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

B 

B 

ns 

^ Stable Before WR 

TSLWL 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

0 

- 

ns 

Address Hold Time After 
WR 

TWHAX 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

0 

- 

ns 

WR Pulse Width 

TWLWH 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

240 

- 

ns 

Data Setup Time Before 
WR 

TDVWH 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

225 

- 

ns 

Data Hold Time After 

WR 

TWHDX 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

35 

- 

ns 

Command Recovery 

Time 

TWHWL 

VDD =: 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

320 

- 

ns 

CLOCK AND GATE 

Clock Period 

TCLCL 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

200 

■ 

ns 

High Pulse Width 

TCHCL 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

100 

- 

ns 

Low Puise Width 

TCLCH 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

100 

■ 

ns 

Gate Width High 

TGHGL 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

80 

- 

ns 

Gate Width Low 

TGLGH 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

80 

- 

ns 

Gate Setup Time to CLK 

TGVCH 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25®C, 
+125°C 

80 

- 

ns 

Gate Hoid Time After 

CLK 

TCHGX 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

80 

- 

ns 

Output Deiay from CLK 

TCLOV 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+I 250 C 

- 

240 

ns 

Output Delay from Gate 

TGLOV 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

200 

ns 

Data Delay from Address 
Read 

TAVAV 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

275 

ns 

Output Delay from WR 
High 

TWHOV 

VDD = 4.5V + 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

260 

ns 
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Specifications HS-82C54RH 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Capacitance 

CiN 

VDD = Open, f= 1MHz, 

All measurements referenced to device ground. 

Ta = +25°C 

- 

15 

PF 

Output Capacitance 

COUT 

VDD = Open,f = 1MHz, 

All measurements referenced to device ground. 

Ta = +25°C 

- 

15 

PF 

I/O Capacitance 

COUT 

VDD = Open, f= 1MHz, 

All measurements referenced to device ground. 

Ta = +25°C 

- 

20 

pF 

TIMING REQUIREMENTS 

RD/ to Data Float 

TRHDZ 

VDD = 4.5V and 5.5V 

-55°C<Ta<+125°C 

8 

145 

ns 

TIMING RESPONSES 

Clock Rise Time 

TCH1CH2 

VDD = 4.5V and 5.5V, 1 .OV to 3.5V 

-55°C < Ta < +125°C 

- 

25 

ns 

Clock Fall Time 

TCL1CL2 

VDD = 4.5V and 5.5V, 3.5V to 1 .OV 

-55°C<Ta<+125°C 

- 

25 

ns 


NOTE: The parameters listed are controlled via design or process parameters and are not directly tested. These parameters are character¬ 
ized upon initial design release and upon design changes which would affect these characteristics. 

TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: See +25°C limits in Table 1 and Table 2 for Post RAD limits (Sub Groups 1,7 and 9). 


TABLE 5. BURN-IN DELTA PARAMETERS (+25®C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Standby Power Supply Current 

IDDSB 

±2nA 

Output Leakage Current 

lOZL, lOZH 

±2pA 

Input Leakage Current 

IIH,liL 

±200nA 

Output Low Current 

lOL 

±500jiA or 10% of BBI Reading* 

TTL Output High Current 

lOH TTL 

±500pA or 10% of BBI Reading* 

CMOS Output High Current 

lOH CMOS 

±20nA or 10% of BBI Reading* 



' Which ever is greater. 


TABLES. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS 


Initial Test 


Interim Test 


PDA 


Final Test 


Group A 


Group B 


Group C 


Group D, Others 


Group E, Subgroup 2 


METHOD 

-Q SUBGROUPS 

-8 SUBGROUPS 

100%/5004 

1,7,9 

1,7,9 

100%/5004 

1,7,9 

N/A 

100%/5004 

1,7, A 

1,7 

100%/5004 

2, 3,8A, 8B, 10,11 

2,3, 8A, 8B, 10,11 

Samples/5005 

1,2,3, 7, 8A, 8B, 9,10, 11 

1,2, 3,7,8A, 8B, 9,10,11 

Samples/5005 

1,2,3, 7, 8A, 8B, 9, 10, 11 

N/A 

Samples/5005 

1,7 

N/A 

Samples/5005 

N/A 

1,2, 3,7,8A, 8B, 9,10,11 

Samples/5005 

1,7 

1,7 

Samples/5005 

1,7,9 

1,7,9 
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AC Test Circuits 

VI 

OUTPUT FROM . , 

^R1 

n test 

DEVICE UNDER TEST T 

t 

POINT 

=T=C1* 

* Includes stray and jig capacitance 

TEST CONDITION DEFINITION TABLE 



AC Testing Input, Output Waveform 


INPUT 
VIH+0.4V 
VIL-0.4V ■ 






1.5 V 


INPUT 

- VOH 

- VOL 


NOTE: AC Testing: All input signals must switch between VIL-0.4V 
and VIH +0.4V. Input rise and fall times are driven at InsA^. 


Waveforms 

WRITE READ 



RECOVERY 


CLOCK AND GATE 
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Burn-In Circuits 




STATIC CONFIGURATION FOR BOTH FLATPACKS & DIPS 


VDD = 6.5V±5% 

Ta = +125°C Minimum 
Resistors = lOkQ 
IDD ^OOnA 

AC: FO is compliment of FO 

FO is a 50% duty cycle pulse burst 
FO is left high after pulse burst 


DYNAMIC CONFIGURATION FOR BOTH FLATPACKS & DIPS 

NOTES: 

VDD = 6.5V±5%(Burn-ln) 

VDD=i 6.0V ±5%(Lif0 Test) 

Ta =+125°C Minimum 
IDD < 20mA 

Resistors = 10KO, except for loads =: 2.7ka 
-0.3V ^VIL^ 0.8V 
VDDJI^.OV^VIH^O.aV 
AC: FO is compliment of FO 

FO = 50kHz ±10%m 50% Duty Cycle 
F1 = FO/2, F2 = F1/2 ... F10 = F9/2 


Irradiation Circuits 


VDD = 5.5V ± 10%. Ta = +25°C 

Group E Testing is performed in Sidebrazed DIP 

Group E Sample Size is 2 die/wafer 


HS-82C54RH 
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Harris - Space Level ‘-O' Flow 

SEM - Traceable to Diffusion Method 2018 

PDA Calculation 3% Functional 

Wafer Lot Acceptance Method 5007 

5% Subgroups 1, 7, A 

Internal Visual Inspection 

Dynamic Burn-In 240 Hours, +125°C Method 1015 

Gamma Radiation Assurance Tests Method 1019 

Condition D 

100% Nondestructive Bond Pull Method 2023 

+25°C Electrical Tests (T2) Subgroups 1, 7, 9 (T2) 

Customer Pre-Cap Visual Inspection (Note 1) 

Burn-In Delta Calculation (TO - T2) 

Temperature Cycling Method 1010 Condition C 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Constant Acceleration Method 2001 Y1 30KG 

Electrical Test +125‘>C, -SS^C 

Particle Impact Noise Detection Method 2020, 

Condition A 20G 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Serialization 

Fine and Gross Leak Tests Method 1014 

X-Ray Inspection Method 2012 (Two Views) 

Brand 

Initial Electrical Tests (TO) 

Customer Source Inspection (Note 1) 

Static Burn-In 72 Hour, +125°C, Method 1015 Condition A 

Group B Inspection Method 5005 (Notes 1,2) 

+25°C Interim Electrical Tests Subgroups 1, 7, 9 (T1) 

Group D Inspection Method 5005 (Notes 1,2) 

Burn-In Delta Calculation (TO - T1) 

External Visual Inspection Method 2009 

Data Package Generation (Note 4) 

NOTES: 

1. These steps are optional, and must be negotiated as part of the order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. ‘-Q’Data Pack Contains: 

Cover Sheet: 

Test Variables data for all read/record and delta operations. 

a) Purchase Order Number 

+25°C Initial Test (TO) 

b) Customer Part Number 

+25°C Interim Test (T1) 

c) Lot Date Code 

+25°C Final Test (T2) 

d) Harris Part Number 

All +25®C Delta’s (T1-T0, T2-T0) 

e) Lot Number 

+125®C Final Test 

f) Quantity 

-35°C Final Test 

Certificate of Conformance (as found on shipper). 

Wafer Lot Acceptance Report (includes SEM). 

Shippable serial number list. 

X-Ray report and Film. 

Test Attributes (including Group A) for all test temperatures. 

■■ 

Radiation Testing Certificate of Conformance. 

Assembly Attributes (Post seal). 


Ham's - ‘-8’ Flow 

Internal Visual Inspection 
Gamma Radiation Assurance Tests Method 1019 
Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010 Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In 160 Hours, +125°C Method 1015 
Condition D 

+25°C Electrical Tests Subgroups 1, 7, 9 
PDA Calculation: 5% Subgroups 1,7 

NOTES: 

1. These steps are optional, and must be negotiated as part of the order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. ‘-8’ Data Pack Contains: 

Assembly Attributes (Post Seal). 

Test Attributes (Including Group A). 

Radiation Testing Certificate of Conformance. 

Certificate of Conformance (as found on shipper). 


Electrical Test +125°C, -55°C 

Group A Inspection Method 5005.5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 
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Metallization Topology 

DIE DIMENSIONS: 

4700 X 5510p.m x 485^lm ± 25.4^im 
METALLIZATION: 

Type: Al/Si 

Thickness: 11kA±2kA 
GLASSIVATION: 

Type: Si02 

Thickness: 8kA ± 1 kA 

DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 

WORST CASE CURRENT DENSITY: 

7.9 X 10"^ A/cm^ 

Metallization Mask Layout 

HS-82C54RH 
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Functional Description 

General 

The HS-82C54RH is a programmable interval timer/counter 
designed for use with microcomputer systems. It is a general 
purpose, multi-timing element that can be treated as an 
array of I/O ports in the system software. 

The HS-82C54RH solves one of the most common problems 
in any microcomputer system, the generation of accurate 
time delays under software control. Instead of setting up 
timing loops in software, the programmer configures the 
HS-82C54RH to match his requirements and programs one 
of the counters for the desired delay. After the desired delay, 
the HS-82C54RH will interrupt the CPU. Software overhead 
is minimal and variable length delays can easily be 
accommodated. 

Some of the other timer functions common to micro-comput¬ 
ers which can be implemented with the HS-82C54RH are: 

• Real time clock 

• Event counter 

• Digital one-shot 

• Programmable rate generator 

• Square wave generator 

• Binary rate multiplier 

• Complex waveform generator 

• Complex motor controller 

Data Bus Buffer 

This three-state, bi-directional, 8-bit buffer is used to 
interface the HS-82C54RH to the system bus (see Figure 1). 



FIGURE 1. DATA BUS BUFFER AND READ/WRITE LOGIC 
FUNCTION 

Read/Write Logic 


The Read/Write Logic accepts inputs from the system bus 
and generates control signals for the other functional blocks 
of the HS-82C54RH. A1 and AO select one of the three 
counters or the Control Word Register to be read from/ 
written into. A “low” on the RD Input tells the HS-82C54RH 
that the CPU is reading one of the counters. A “low” on the 
WR input tells the HS-82C54RH that the CPU is writing 
either a Control Word or an initial count. Both RD and WR 
are qualified by CS; RD and WR are ignored unless the 
HS-82C54RH has been selected by holding CS low. 

Control Word Register 

The Control Word Register (Figure 2) is selected by the 
Read/Write Logic when A1, AO = 11. If the CPU then does a 
write operation to the HS-82C54RH, the data is stored in the 
Control Word Register and is interpreted as a Control Word 
used to define the Counter operation. 

The Control Word Register can only be written to; status 
Information is available with the Read-Back Command. 
Counter 0, Counter 1, Counter 2 

These three functional clocks are identical in operation, so 
only a single Counter will be described. The internal block 
diagram of a single counter is shown in Figure 3. The 
counters are fully independent. Each Counter may operate 
in a different Mode. 

The Control Word Register is shown in the figure; it is not 
part of the Counter Itself, but its contents determine how the 
Counter operates. 



FIGURE 2. CONTROL WORD REGISTER AND COUNTER 
FUNCTIONS 















HS-82C54RH 


INTERNAL BUS 


I CONTROL I STATUS 
WORD I LATCH 
REGISTER I . .- j i.-- 



I CONTROL 
LOGIC 


GATEN*' 
CLK N OUT N 


Basically, the select Inputs AO, A1 connect to the AO, A1 
address bus signals of the CPU. The CS can be derived 
directly from the address bus using a linear select method or 
it can be connected to the output of a decoder, such as a 
Harris HD-6440 for larger systems. 

S ADDRESS BUS (16) 

A1 AO 

S CONTROL BUS ? 


A1 AO CS 


COUNTER 

0 


OUT GATE CLK 


D0-D7 

HS-82C54RH 

COUNTER 

1 


COUNTER 

2 


OUT GATE CLK OUT GATE CLK 


FIGURE 3. COUNTER INTERNAL BLOCK DIAGRAM 

The Status Register, shown in the figure, when latched, 
contains the current contents of the Control Word Register 
and status of the output and null count flag. (See detailed 
explanation of the Read-Back Command.) 

The actual counter Is labeled CE for “Counting Elemenf. It Is 
a 16-blt presettable synchronous down counter. 

OLM and OLL are two 8-blt latches. OL stands for “Output 
Latch”, subscripts M and L for “Most significant byte” and 
“Least significant byte”, respectively. Both are normally 
referred to as one unit and called just OL. These latches 
normally “follow” the CE, but if a suitable Counter Latch 
Command is sent to the HS-82C54RH, the OL latches the 
present count until read by the CPU and then returns to 
“following” the CE. One latch at a time is enabled by the 
counter’s Control Logic to drive the internal bus. This is how 
the 16-bit Counter communicates over the 8-bit internal bus. 
Note that the CE itself .cannot be read; whenever you read 
the count, it is the OL that Is being read. 

Similarly, there are two 8-bit registers called CRM and CRL 
(for “Count Register”). Both are normally referred to as one 
unit and called just CR. When a new count is written to the 
Counter, the count is stored in the CR and later transferred 
to the CE. The Control Logic allows one register at a time to 
be loaded from the internal bus. Both bytes are transferred to. 
the CE simultaneously. CRM and CRL are cleared when the 
Counter is programmed for one byte counts (either most sig¬ 
nificant byte only or least significant byte only) the other byte 
will be zero. Note that the CE cannot be written into; when¬ 
ever a count is written, it is written into the CR. 

The Control Logic is also shown in the diagram. CLKn, 
GATEn, and OUTn are all connected to the outside world 
through the Control Logic. 

HS-82C54RH System Interface 

The HS-82C54RH is treated by the system software as an 
array of peripheral I/O ports; three are Counters and the 
fourth is a Control Word Register for MODE programming. 


FIGURE 4. HS-82C54RH SYSTEM INTERFACE 


Operational Description 


After power-up, the state of the HS-82C54RH is undefined. 
The Mode, count value, and output of all Counters are 
undefined. 

How each Counter operates is determined when it is 
programmed. Each Counter must be programmed before it 
can be used. Unused Counters need not be programmed. 

Programming The HS-82C54RH 

Counters are programmed by writing a Control Word and 
then an initial count. 

All Control Words are written into the Control Word Register, 
which is selected when A1, AO = 11. The Control Word 
specifies which Counter is being programmed. 

By contrast, initial counts are written into the Counters, not 
the Control Word Register. The A1, AO inputs are used to 
select.the Counter to be written into. The format of the initial 
count is determined by the Control Word used. 

Write Operations 

The programming procedure for the HS-82C54RH is very 
flexible. Only two conventions need to be remembered: 

1. For each Counter, the Control Word must be written 
before the Initial count is written. 

2. The initial count must follow the count format specified in 
the Control Word (least significant byte only, most 
significant byte only, or least significant byte and then 
most significant byte). 

Since the Control Word Register and the three Counter 
shave separate addresses (selected by the A1, AO inputs), 
and each Control Word specifies the Counter it applies to 
(SCO, SCI bits), no special instruction sequence is required. 
Any programming sequence that follows the conventions 
above is acceptable. 
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Control Word Format 

A1, A0=11;CS = 0;^=1; WR = 0 


SC > Select Counter: 
SCI SCO 


D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

SCI 

1 SC2 

1 RW1 1 

1 RWO 1 

M2 1 

1 Ml 

1 MO 

1 BCD 



RW-Read/Write 
RW1 RWO 



Select Counter 0 


Select Counter 1 


Select Counter 2 


Read-Back Command (See Read Operations) 


Counter Latch Command (See Read 
Operations) 


Read/Write least significant byte only. 


Read/Write most significant byte only. 


Read/Write least significant byte first, then 
most significant byte. 


M-Mode: 

M2 







BCD > Binary Coded Decimal: 


0 


Binary Counter 16-bits 


Binary Coded Decimal (BCD) Counter (4 Decades) 


NOTE: Don’t Care bits (X) should be 0 to insure compatibility with 
future products. 



I 


FIGURES. CONTROL WORD FORMAT 


Control Word - Counter 0 


LSB of count - Counter 0 


MSB of count - Counter 0 


Control Word - Counter 1 


LSB of count - Counter 1 


MSB of count - Counter 1 


Control Word - Counter 2 


LSB of count - Counter 2 


MSB of count - Counter 2 


Control Word - Counter 0 


Control Word - Counter 1 


Control Word - Counter 2 


LSB of count - Counter 2 


LSB of count - Counter 1 


LSB of count - Counter 0 


MSB of count - Counter 0 


MSB of count - Counter 1 


MSB of count - Counter 2 


NOTE: In all four examples, 
sequences. 



Control Word - Counter 2 


Control Word - Counter 1 


Control Word - Counter 0 


LSB of count - Counter 2 


MSB of count - Counter 2 


LSB of count - Counter 1 


MSB of count - Counter 1 


LSB of count ■ Counter 0 


MSB of count - Counter 0 


A1 AO A1 AO 


Control Word - Counter 1 


Control Word - Counter 0 


LSB of count - Counter 1 


Control Word - Counter 2 


LSB of count - Counter 0 


MSB of count - Counter 1 


LSB of count - Counter 2 


MSB of count - Counter 0 


MSB of count - Counter 2 


all counters are programmed to Read/Write two-byte counts. These are only four of many possible programming 

FIGURE 6. A FEW POSSIBLE PROGRAMMING SEQUENCES 
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A new initial count may be written to a Counter at any time 
without affecting the Counter’s programmed Mode In 
anyway. Counting will be affected as described in the Mode 
definitions. The new count must follow the programmed 
count format. 

if a Counter is programmed to read/write two-byte counts, 
the following precaution applies: A program must not 
transfer control between writing the first and second byte to 
another routine which also writes into that same Counter. 
Otherwise, the Counter will be loaded with an Incorrect 
count. 

Read Operations 

It is often desirable to read the value of a Counter without 
disturbing the count In progress. This is easily done in the 
HS-82C54RH. 

There are three possible methods for reading the Counters. 
The first is through the Read-Back Command, which Is 
explained later. The second Is a simple read operation of the 
Counter, which is selected with the A1, AO inputs. The only 
requirement is that the CLK input of the selected Counter 
must be Inhibited by using either the GATE input or external 
logic. Otherwise, the count may be in process of changing 
when it is read, giving an undefined result. 

Counter Latch Command 

The other method for reading the Counters Involves a 
special software command called the “Counter Latch 
Command”. Like a Control Word, this command is written to 
the Control Word Register, which is selected when A1, AO = 
11. Also, like a Control Word, the SCO, SCI bits select one 
of the three Counters, but two other bits, D5 and D4, 
distinguish this command from a Control Word. 

A1, A0 = 11;CS = O;^=1; WR = 0 


SCI, SCO - specify counter to be latched 



automatically and the OL returns to “following” the Counting 
Element (CE). This allows reading the contents of the 
Counters “on the fly” without affecting counting in progress. 
Multiple Counter Latch Commands may be used to latch 
more than one Counter. Each latched Counter’s OL holds its 
count until read. Counter Latch Commands do not affect the 
programmed Mode of the Counter in any way. 
if a Counter is latched and then, some time later, latched 
again before the count Is read, the second Counter Latch 
Command Is ignored. The count read will be the count at the 
time the first Counter Latch Command was issued. 

With either method, the count must be read according to the 
programmed format; specifically, if the Counter is 
programmed for two byte counts, two bytes must be read. 
The two bytes do not have to be read one right after the 
other; read or write or programming operations of other 
Counters may be inserted between them. 

Another feature of the HS-82C54RH is that reads and writes 
of the same Counter may be Interleaved; for example. If the 
Counter is programmed for two byte counts, the following 
sequence is valid. 

1. Read least significant byte. 

2. Write new least significant byte. 

3. Read most significant byte. 

4. Write new most significant byte. 

If a Counter is programmed to read or write two-byte counts, 
the following precaution applies; A program MUST NOT 
transfer control between reading the first and second byte to 
another routine which also reads from that same Counter. 
Otherwise, an incorrect count will be read. 

Read-Back Command 

The Read-Back Command allows the user to check the 
count value, programmed Mode, and current state of the 
OUT pin and Null Count flag of the selected Counter(s). 

The command is written into the Control Word Register and 
has the format shown in Figure 8. The command applies to 
the Counters selected by setting their corresponding bits D3, 
D2, D1 =1. 

AO, A1 = 11; CS = 0; ^ = 1; WR = 0 


Read-Back Command 


D5, D4 = 00 designates Counter Latch Command 
X = Don’t Care 

NOTE: Don’t Care bits (X) should be 0 to insure compatibility with 
future products. 

FIGURE 7. COUNTER LATCH COMMAND FORMAT 

The selected Counter’s Output Latch (OL) latches the count 
when the Counter Latch Command is received. This count Is 
held in the latch until it is read by the CPU (or until the 
Counter is reprogrammed). The count is then unlatched 


COUNT I STATUS I CNT 2 CNT 1 CNT 0 


D5: 0 = Latch count of selected Counters(s) 

D4: 0 = Latch status of selected Counters(s) 

D3: 1 = Select Counter 2 
D2: 1 = Select Counter 1 
D1: 1 = Select Counter 0 
DO: Reserved for future expansion; Must be 0 

FIGURE 8. READ-BACK COMMAND FORMAT 

The Read-Back Command may be used to latch multiple 
Counter Output Latches (OL) by setting the COUNT bit D5 = 
0 and selecting the desired Counter(s). This single 
command is functionally equivalent to several Counter Latch 
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Commands, one for each Counter latched. Each Counter’s 
latched count is held until it is read (or the Counter is repro¬ 
grammed). That Counter is automatically unlatched when 
read, but other Counters remain latched until they are read. 
If multiple count Read-Back Commands are issued to the 
same Counter without reading the count, all but the first are 
ignored; i.e., the count which will be read is the count at the 
time the first Read-Back Command was issued. 

The Read-Back Command may also be used to latch status 
information of selected Counter(s) by setting STATUS bit D4 
= 0. Status must be latched to be read; status of a Counter is 
accessed by a read from that Counter. 

The Counter status format Is shown in Figure 9. Bits D5 
through DO contain the Counter’s programmed Mode exactly 
as written in the last Mode Control Word. OUTPUT bit D7 
contains the current state of the OUT pin. This allows the 
user to monitor the Counter’s output via software, possibly 
eliminating some hardware from a system. 

D7 D6 D5 D4 D3 D2 D1 DO 

I OUT I NULL I RW1 I RWO I M2 I M1 I MO I BCD I 


D7 

D6 

OUT 

NULL 

PUT 

COUNT 

D7 1 = 

Out Pin is 1 


0 = Out pin is 0 
D6 1 = Null count 

0 = Count available for reading 
D5-D0 = Counter programmed mode (See Figure 5) 

FIGURE 9. STATUS BYTE 

NULL COUNT bit D6 indicates when the last count written to 
the Counter Register (CR) has been loaded into the 
Counting Element (CE). The exact time this happens 
depends on the Mode of the Counter and is described in the 
Mode Definitions, but until the count is loaded into the 
Counting Element (CE), it can’t be read from the Counter. If 
the count is latched or read before this time, the count value 
will not reflect the new count just written. The operation of 


Null Count is shown in Figure 10. 

THIS ACTION: CAUSES: 

A. Write to the Control Word Register: (Note 1) Null Count = 1 

B. Write to the Count Register (CR): (Note 2) Null Count = 1 

C. New count is loaded Into CE (CR CE): Null Count = 0 


1. Only the Counter specified by the Control Word will have Its Null 
Count set to 1. Null Count bits of other Counters are unaffected. 

2. If the Counter is programmed for two-byte counts (ieast signifi¬ 
cant byte then most significant byte) Nuii Count goes to 1 when 
the second byte is written. 

FIGURE 10. NULL COUNT OPERATION 

If multiple status latch operations of the Counter(s) are 
performed without reading the status, all but the first are 
ignored; i.e., the status that will be read is the status of the 
Counter at the time the first status Read-Back Command 
was issued. 

Both count and status of the selected Counter(s) may be 
latched simultaneously by setting both COUNT and STATUS 
bits D5, D4 = 0. This Is functionally the same as Issuing two 
separate Read-Back Commands at once, and the above 
discussions apply here also. Specifically, if multiple count 
and/or status Read-Back Commands are issued to the same 
Counter(s) without any intervening reads, all but the first are 
ignored. This is illustrated in Figure 11. 

If both count and status of a Counter are latched, the first 
read operation of that Counter will return latched status, 
regardless of which was latched first. The next one or two 
reads (depending on whether the Counter is programmed for 
one or two byte counts) return latched count. Subsequent 
reads return unlatched count. 



DESCRIPTION 

RESULT 

Read back count and status of 

Counter 0 

Count and status latched for Counter 0 

Read-back status of Counter 1 

Status latched for Counter 1 

Read-back status of Counters 2,1 

Status latched for Counter 2, but not 
Counter 1 

Read-back count of Counter 2 

Count latched for Counter 2 

Read-back count and status of 

Counter 1 

Count latched for Counter 1, but not 
status 

Read-back status of Counter 1 

Command Ignored, status already 
latched for Counter 1 
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CS RD WR A1 AO 


CW-10 LSBs4 


0 1 0 0 0 Write into Counter 0 

0 1 0 0 1 Write into Counter 1 

0 10 10 Write into Counter 2 

0 10 11 Write Control Word 

0 0 1 0 0 Read from Counter 0 

0 0 10 1 Read from Counter 1 

0 0 110 Read from Counter 2 

0 0 111 No-Operation (Three-State) 

1 X X X X No-Operation (Three-State) 

0 1 1 X X No-Operation (Three-State) 

FIGURE 12. READ/WRITE OPERATIONS SUMMARY 

Mode Definitions 

The following are defined for use In describing the operation 
of the HS-82C54RH. 

CLK PULSE: 

A rising edge, then a falling edge, in that order, of a 
Counter’s CLK input. 

TRIGGER: 

A rising edge of a Counter’s Gate input. 

COUNTER LOADING: 

The transfer of a count from the CR to the CE (See “Func¬ 
tional Description”) 

Mode 0: Interrupt on Terminal Count 
Mode 0 is typically used for event counting. After the Control 
Word is written, OUT is initially low, and will remain low until 
the Counter reaches zero. OUT then goes high and remains 
high until a new count or a new Mode 0 Control Word is 
written to the Counter. 

GATE = 1 enables counting; GATE = 0 disables counting. 
GATE has no effect on OUT. 

After the Control Word and initial count are written to a 
Counter, the initial count will be loaded on the next CLK 
pulse. This CLK pulse does not decrement the count, so for 
an initial count of N, OUT does not go high until N + 1 CLK 
pulses after the initial count is written. 

If a new count is written to the Counter it will be loaded on 
the next CLK pulse and counting will continue from the new 
count. If a two-byte count Is written, the following happens: 

1. Writing the first byte disables counting. OUT Is set low 
Immediately (no clock pulse required). 

2. Writing the second byte allows the new count to be loaded 
on next CLK pulse. 

This allows the counting sequence to be synchronized by 
software. Again OUT does not go high until N + 1 CLK 
pulses after the new count of N Is written. 

If an Initial count is written while GATE = 0, it will still 
beloaded on the next CLK pulse. When GATE goes high, 
OUT will go high N CLK pulses later; no CLK pulse is 
needed to load the Counter as this has already been done. 


CLK jijtj-lTLTLTL^^ 


N N N N 


CW«12 LSB»3 


0 0 0 0 0 FF FF 
4 I 3 I 2 ll I 0 I FF I FE I 


CLK 


N N N N 


O O O O O O FF 
3|2l2i2|l|o|FFl 


CWalO LSBb3 LSB«2 




1. Counters are programmed for binary (not BCD) counting and for 
reading/writing least significant byte (LSB) only. 

2. The Counter is always selected (^ always low). 

3. CW stands for “Control Word"; CW = 10 means a Control Word 
of 10, Hex is written to the Counter. 

4. LSB stands for “Least significant byte" of count. 

5. Numbers below diagrams are count values. The lower number is 
the least significant byte. The upper number is the most signifi¬ 
cant byte. Since the Counter is programmed to read/write LSB 
only, the most significant byte cannot be read. 

6. N stands for an undefined count. 

7. Vertical lines show transitions between count values. 

FIGURE 13. MODEO 

Mode 1: Hardware Retriggerable One-Shot 

OUT will be initially high. OUT will go low on the CLK pulse 
following a trigger to begin the one-shot pulse, and will 
remain low until the Counter reaches zero. OUT will then go 
high and remain high until the CLK pulse after the next 
trigger. 

After writing the Control Word and initial count, the Counter 
is armed. A trigger results in loading the Counter and setting 
OUT low on the next CLK pulse, thus starting the one-shot 
pulse N CLK cycles in duration. The one-shot is retrigger¬ 
able, hence OUT will remain low for N CLK pulses after any 
trigger. The one-shot pulse can be repeated without rewrit¬ 
ing the same count Into the Counter. GATE has no effect on 
OUT. 

If a new count Is written to the Counter during a one-shot 
pulse, the current one-shot is not affected unless the 
Counter is retriggered. In that case, the Counter is loaded 
with the new count and the one-shot pulse continues until 
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the new count expires. 


CWs12 LSB = 3 


j\j\j\j\pj\j\i\j\ruu' 


N N N N N 


CWs12 LSBs3 


0 0 0 0 FF O 0 
3 12 11 10 IFF 13 12 


be loaded on the next CLK pulse. OUT goes low N CLK 
pulses after the initial count is written. This allows the 
Counter to be synchronized by software also. 

Writing a new count while counting does not affect the 
current counting sequence, if a trigger is received after 
writing a new count but before the end of the current period, 
the Counter will be loaded with the new count on the next 
CLK pulse and counting will continue from the new count. 
Otherwise, the new count will be loaded at the end of the 
current counting cycle. 

CW*14 LSB»3^__ 






N N N N N 


0 0 0 0 0 0 0 

3 I 2 11 13 12 11 I 0 


CWs12 LSB = 2 LSB = 4 


N N N N 


CW>12 LSB»3 


\i\i n IMS 




0^ j\j\pj\pj'u\j\pj\r 


hiNiN|N|N|o|o|?i^n^isiri 

NOTES: 

1. Counters are programmed for binary (not BCD) counting and for 
reading/writing least significant byte (LSB) only. 

2. The Counter is always selected (CS always low). 

3. CW stands for “Control Word"; CW = 10 means a Control Word 
of 10, Hex is written to the Counter. 

4. LSB stands for “Least significant byte" of count. 

5. Numbers below diagrams are count values. The lower number Is 
the least significant byte. The upper number is the most signifi¬ 
cant byte. Since the Counter is programmed to read/write LSB 
only, the most significant byte cannot be read. 

6. N stands for an undefined count. 

7. Vertical lines show transitions between count values. 

FIGURE 14. MODE 1 

Mode 2: Rate Generator 

This Mode functions like a divide-by-N counter. It is typically 
used to generate a Real Time Clock interrupt. OUT will 
initially be high. When the initial count has decremented to 1, 
OUT goes low for one CLK pulse. OUT then goes high 
again, the Counter reloads the initial count and the process 
is repeated. Mode 2 Is periodic; the same sequence is 
repeated indefinitely. For an Initial count of N, the sequence 
repeats every N CLK cycles. 

GATE = 1 enables counting; GATE = 0 disables counting. If 
GATE goes low during an output pulse, OUT is set high 
immediately. A trigger reloads the Counter with the initial 
count on the next CLK pulse; OUT goes low N CLK pulses 
after the trigger. Thus the GATE Input can be used to 
synchronize the Counter. 

After writing a Control Word and initial count, the Counter will 


NNMN 000 0 0 00 

nriNN 322 3 2 1 3 


CW>14 LSB»4 LSB»5 




h|N|N|N|;l0|0i0|0|0|.| 

NOTES: 

1. Counters are programmed for binary (not BCD) counting and for 
reading/writing least significant byte (LSB) only. 

2. The Counter Is always selected (CS always low). 

3. CW stands for “Control Word"; CW = 10 means a Control Word 
of 10, Hex Is written to the Counter. 

4. LSB stands for “Least significant byte" of count. 

5. Numbers below diagrams are count values. The lower number is 
the least significant byte. The upper number is the most signifi¬ 
cant byte. Since the Counter is programmed to read/write LSB 
only, the most significant byte cannot be read. 

6. N stands for an undefined count. 

7. Vertical lines show transitions between count values. 

FIGURE 15. MODE 2 

Mode 3: Square Wave Mode 

Mode 3 is typically used for Baud rate generation. Mode 3 is 
similar to Mode 2 except for the duty cycle of OUT. OUT will 
initially be high. When half the initial count has expired, OUT 
goes low for the remainder of the count. Mode 3 is periodic; 
the sequence above is repeated indefinitely. An initial count 
of N results in a square wave with a period of N CLK cycles. 
GATE = 1 enables counting; GATE = 0 disables counting. If 


11-90 




















HS-82C54RH 


GATE goes low while OUT is low, OUT is set high immedi¬ 
ately; no CLK pulse Is required. A trigger reloads the 
Counter with the initial count on the next CLK pulse. Thus 
the GATE input can be used to synchronize the 
Counter.After writing a Control Word and initial count, the 
Counter will be loaded on the next CLK pulse. This allows 
the Counter to be synchronized by software also. 

Writing a new count while counting does not affect the cur¬ 
rent counting sequence. If a trigger is received after writing a 
new count but before the end of the current half-cycle of the 
square wave, the Counter will be loaded with the new count 
on the next CLK pulse and counting will continue from the 
new count. Otherwise, the new count will be loaded at the 
end of the current half-cycle. 

Mode 3 is implemented as follows: 

EVEN COUNTS: OUT is initially high. The initial count is 
loaded on one CLK pulse and then is decremented by two 
on succeeding CLK pulses. When the count expires, OUT 
changes value and the Counter is reloaded with the initial 
count. The above process is repeated Indefinitely. 

ODD COUNTS: OUT Is Initially high. The initial count Is 
loaded on one CLK pulse, decremented by one on the next 
CLK pulse, and then decremented by two on succeeding 
CLK pulses. When the count expires, OUT goes low and the 
Counter is reloaded with the Initial count. The count Is decre¬ 
mented by three on the next CLK pulse, and then by two on 
succeeding CLK pulses.When the count expires, OUT goes 
high again and the Counter Is reloaded with the Initial count. 
The above process is repeated indefinitely. So for odd 
counts, OUT will be high for (N + 1)/2 counts and low for 
(N-1)/2 counts. 

Mode 4: Software Triggered Mode 

OUT will be Initially high. When the initial count expires, OUT 
will go low for one CLK pulse then go high again.The count¬ 
ing sequence is “Triggered” by writing the Initial count. 

GATE = 1 enables counting; GATE = 0 disables counting. 
GATE has no effect on OUT. 

After writing a Control Word and initial count, the Counter will 
be loaded on the next CLK pulse. This CLK pulse does not 
decrement the count, so for an Initial count of N, OUT does 
not strobe low until N + 1 CLK pulses after the initial count is 
written. 

If a new count is written during counting, it will be loaded on 
the next CLK pulse and counting will continue from the new 
count. If a two-byte count is written, the following happens: 

1. Writing the first byte has no effect on counting. 

2. Writing the second byte allows the new count to be loaded 
on the next CLK pulse. 

This allows the sequence to be “retrIggered” by software. 
OUT strobes low N + 1 CLK pulses after the new count of N 
is written. 

Mode 5: Hardware Triggered Strobe (Retriggerable) 

OUT will initially be high. Counting is triggered by a rising 
edge of GATE. When the initial count has expired, OUT will 
go low for one CLK pulse and then go high again. 


After writing the Control Word and initial count, the Counter 
will not be loaded until the CLK pulse after a trigger. This 
CLK pulse does not decrement the count, so for an initial 
count of N, OUT does not strobe low until N + 1 CLK pulses 
after trigger. 

A trigger results in the Counter being loaded with the initial 
count on the next CLK pulse. This allows the counting 
sequence to be regretted. OUT strobes low N + 1 CLK 
pulses after any new trigger. GATE has no effect on the state 
of OUT. 

If a new count is written during counting, the current count¬ 
ing sequence will not be affected. If a trigger occurs after the 
new count is written but before the current count expires, the 
Counter will be loaded with the new count on the next CLK 
pulse and counting will continue from there. 

CW»16 LSB = 4 _ 




N N N N 




CW = 16 LSB = 5 




|N|N|N|N|§|0|«|i|°|i|0|«|i|» 

CW = 16 LSB = 4 


cuL jijmATLTuumAA/mrL 


|n|n1n|n|j|«|“|o|“|»|s|o|s|o 


1. Counters are programmed for binary (not BCD) counting and for 
reading/writing least significant byte (LSB) only. 

2. The Counter is always selected always low). 

3. CW stands for “Control Word"; CW = 10 means a Control Word 
of 10, Hex is written to the Counter. 

4. LSB stands for “Least significant byte” of count. 

5. Numbers below diagrams are count values. The lower number is 
the least significant byte. The upper number is the most signifi¬ 
cant byte. Since the Counter is programmed to read/write LSB 
only, the most significant byte cannot be read. 

6 . N stands for an undefined count. 

7. Vertical lines show transitions between count values. 

FIGURE 16. MODES 
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NOTES: 

1. Counters are programmed for binary (not BCD) counting and for 
reading/writing least significant byte (LSB) only. 

2. The Counter Is always selected always low). 

3. CW stands for “Control Word”; CW = 10 means a Control Word 
of 10, Hex Is written to the Counter. 

- 4. LSB stands for “Least significant byte" of count. 

5. Numbers below diagrams are count values. The lower number Is 
the least significant byte. The upper number is the most signifi¬ 
cant byte. Since the Counter is programmed to read/write LSB 
orily, the most significant byte cannot be read. 

6 . N stands for an undefined count. 

7. Vertical lines show transitions between count values. 

FIGURE 17. MODE 4 


NOTES: 

1. Counters are programmed for binary (not BCD) counting and for 
reading/writing least significant byte (LSB) only. 

2. The Counter Is always selected (CS always low). 

3. CW stands for “Control Word”; CW = 10 means a Control Word 
of 10, Hex Is written to the Counter. 

4. LSB stands for “Least significant byte” of count. 

5. Numbers below diagrams are count values. The lower number is 
the least significant byte. The upper number is the most signifi¬ 
cant byte. Since the Counter is programmed to read/write LSB 
only, the most significant byte cannot be read. 

6 . N stands for an undefined count. 

7. Vertical lines show transitions between count values. 

FIGURE 18. MODES 


11-92 


















HS-82C54RH 


Operation Common to All Modes 

Programming 

When a Control Word is written to a Counter, all Control 
Logic is immediately reset and OUT goes to a known initial 
state; no CLK pulses are required for this. 

Gate 

The GATE input Is always sampled on the rising edge of 
CLK. In Modes 0, 2, 3 and 4 the GATE input is level 
sensitive, and logic level is sampled on the rising edge of 
CLK. In modes 1, 2, 3 and 5 the GATE Input is rising-edge 
sensitive. In these Modes, a rising edge of Gate (trigger) 
sets an edge-sensitive flip-flop in the Counter. This flip-flop Is 
then sampled on the next rising edge of CLK. The flip-flop is 
reset immediately after it is sampled. In this way, a trigger 
will be detected no matter when it occurs - a high logic level 
does not have to be maintained until the next rising edge of 
CLK. Note that in Modes 2 and 3, the GATE Input Is both 
edge-and level-sensitive. 

Counter 

New counts are loaded and Counters are decremented on 
the falling edge of CLK. 

The largest possible initial count is 0; this Is equivalent to 2'*® 
for binary counting and 10^ for BCD counting. 

The Counter does not stop when it reaches zero. In Modes 
0, 1, 4 and 5 the Counter “wraps around” to the highest 
count, either FFFF hex for binary counting or 9999 for BCD 
counting, and continues counting. Modes 2 and 3 are 
periodic; the Counter reloads itself with the initial count and 
continues counting from there. 


GATE PIN OPERATIONS SUMMARY 


SIGNAL 

STATUS 

MODES 

LOW OR GOING 
LOW 

RISING 

HIGH 

0 

Disables counting 

- 

Enables 

counting 

1 


1) Initiates count¬ 
ing 

2) Resets output 
after next clock 


2 

1) Disables counting 

2) Sets output imme¬ 
diately high 

Initiates counting 

Enables 

counting 

3 

1) Disables counting 

2) Sots output imme¬ 
diately high 

Initiates counting 

Enables 

counting 

4 

1) Disables counting 

- 

Enables 

counting 

5 

- 

Initiates counting 

- 


MINIMUM AND MAXIMUM INITIAL COUNTS 


MODE 

MIN COUNT 

MAX COUNT 

0 

1 

0 

1 

1 

0 

2 

2 

0 

3 

2 

0 

4 

1 

0 

5 

1 

0 


NOTE: 0 Is equivalent to 2^® for binary counting and 10^ for BCD 


counting. 





SEMICONDUCTOR 


HS-82C55ARH 


December 1992 


Radiation Hardened 
CMOS Programmable Peripheral Interface 


Features 

• Radiation Hardened 

- Total Dose >10^ RAD(Si) 

- Transient Upset <10^ RAD(Siys 

- Functional After Total Dose 1 x lO^RAD(Si) 

- Latch Up Free EPI-CMOS 

• Low Power Consumption 

- IDDSB = 20^A 

• Pin Compatibie with NMOS 8255A and the Harris 
82C55A 

• High Speed, No “Wait State” Operation with 5MHz HS- 
80C86RH 

• 24 Programmabie I/O Pins 

• Bus-Hoid Circuitry on Ali I/O Ports Eliminates Puii-Up 
Resistors 

• Direct Bit Set/Reset Capability 

• Enhanced Control Word Read Capability 

• Hardened Field, Seif-Aligned, Junction Isolated CMOS 
Process 

• Single 5V Supply 

• 2.0mA Drive Capability on All I/O Port Outputs 

• Military Temperature range -55°C to +125®C 


Pinout 


40 PIN DIP 

CASE OUTLINE D-5, CONFIGURATION 3 
TOP VIEW 



Description 

The Harris HS-82C55ARH is a high performance, radiation 
hardened CMOS version of the industry standard 8255A and 
is manufactured using a hardened field, self-aligned silicon- 
gate CMOS process. It is a general purpose programmabie 
I/O device which may be used with many different micropro¬ 
cessors. There are 24 I/O pins which are organized into two 
8-bit and two 4-bit ports. Each port may be programmed to 
function as either an input or an output. Additionally, one of 
the 8-bit ports may be programmed for bi-directional opera- 
tion,and the two 4-bit ports can be programmed to provide 
handshaking capabilities. The high performance, radiation 
hardness, and industry standard configuration of the HS- 
82C55ARH make it compatibie with the HS-80C86RH radia¬ 
tion hardened microprocessor. 

Static CMOS circuit design insures low operating power. Bus 
hold circuitry eliminates the need for pull-up resistors. The 
Harris hardened field CMOS process results In performance 
equal to or greater than existing radiation resistant products 
at a fraction of the power. 



DESCRIPTION 


Data Bus (Bi-Directional 


Reset Input 


Chip Select 


Read Input 


Write Input 


Port Address 


Port A (Bit) 


Port B (Bit) 


Port C (Bit) 



CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper hC. Handling Procedures. 
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Pin Description 


SYMBOL 





Port A: General purpose I/O Port. Data direction and mode Is determined by the contents 
of the Control Word. 


Port B: General purpose I/O port. See Port - 


Port C (Lower): Combination I/O port and control port associated with Port B. See Port A. 


Port C (Upper): Combination I/O Port and control port associated with Port A. See Port A. 


Bidirectional Data Bus: Three-State data bus enabled as an input when CS and WR are 
low and as an output when CS and RD are low. 


VDD: The +5V power supply pin. A 0.1 pF capacitor between pins 26 and 7 is recommend¬ 
ed for decoupling. 


Chip Select: A “low" on this input pin enables the communication between the HS- 
82C55ARH and the CPU. 


Read: A “low" on this Input pin enables the HS-82C55ARH to send the data or status 
Information to the CPU on the data bus. In essence, It allows the CPU to “read from" the 
HS-82C55ARH. 


Write: A “low" on this Input pin enables the CPU to write data or control words into the HS- 
82C55ARH. 


Port Select 0 and Port Select 1: These input signals, In conjunction with the RD and WR 
inputs, control the selection of one of the three ports or the control word registers. They are 
normally connected to the Least Significant Bits of the address bus (AO and A1). 


Reset: A “high" on this Input clears the control register and all ports (A, B, C) are set to the 
Input mode. “Bus hold" devices Internal to the HS-82C55ARH will hold the I/O port Inputs 
to a logic “1" state with a maximum hold current of 400pA. 


Functional Diagram 

POWER r " 
SUPPLIES ^ _ 


GROUP A 
CONTROL 


GROUP A 
PORTA 
( 8 ) 


I/O 

PA7-PA0 


BIDIRECTIONAL 
DATA BUS 


8-BIT INTERNAL 
DATA BUS 


GROUP A 
PORT C 
UPPER (4) 


GROUPB 
PORT C 
LOWER (4) 


I/O 

PC7-PC4 


I/O 

PC3-PCO 







READ/WRITE 

CONTROL 

LOGIC 

- 

L 

GROUP B 
CONTROL 


"n 

1 




GROUP B 
PORTB 
( 8 ) 


I/O 

PB7-PBO 
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Specifications HS-82C55ARH 


Absolute Maximum Ratings 

Supply Voltage...+7.0V 

Input, Output or I/O Voltage.VSS-0.3V to VDD+0.3V 

Storage Temperature Range... -65°C to +150°C 

Junction Temperature..+175°C 

Lead Temperature (Soldering 10s).+300°C 

ESD Classification.Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratlngs“ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any o ffier conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range...44.5V to 45.5V Input Low Voltage..OV to 40.8V 

Operating Temperature Range.-55°C to 4l25°C Input High Voltage.VDD -1.5V to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

TTL Output High Voltage 

VOH1 

VDD = 4.5V, 10 = -2.5mA, 
VIN = 0V, 4.5V 

1,2,3 

-55°C, 425°C, 
4l25°C 

3.0 

- 

■ 

CMOS Output High Volt¬ 
age 

VOH2 

VDD = 4.5V, IO = -100pA, 
VIN = 0V, 4.5V 

1,2,3 

-55°C, 425°C, 
4l25°C 

VDD- 

0.4 

- 

■ 

Output Low Voltage 

VOL 

VDD = 4.5V, 10 = 2.5mA, 

VIN = OV, 4.5V 

1.2,3 

-55°C, 425°C, 
4l25°C 

- 

0.4 

■ 

Input Leakage Current 

IILorllH 

VDD = 5.5V, VIN = OV, 5.5V 

1,2,3 

-55°C, 425°C, 
4l25°C 

-1.0 

1.0 

pA 

Output Leakage Current 

lOZLor 

I02H 

VDD = 5.5V, VIN = OV, 5.5V 

1,2,3 

-55°C, 425°C, 
4125®C 

-10 

10 

pA 

Input Current Bus Hold 

High 

IBHH 

VDD = 4.5V or 5.5V, 

VIN = 3.0V (See Note 1) 
Ports A, B, C 

1,2,3 

-55®C, 425°C, 
4l25°C 

-800 

-60 

pA 

Input Current Bus Hold 

Low 

IBHL 

VDD = 4.5V or 5.5V, 

VIN = 1.0V (See Note 2) 

Port A 

1,2,3 

-55°C, 425°C, 
4l25°C 

60 

800 

pA 

Standby Power Supply 
Current 

IDDSB 

VDD = 5.5V, 10 = 0mA, 

VIN =GND or VDD 

1.2,3 

-55°C, 425°C, 
4125®C 

- 

20 

pA 

Darlington Drive Voltage 

VDAR 

VDD = 4.5V, 10 = -2.0mA, 
VIN = GND or VDD 

1,2,3 

-55°C, 425°C, 
4l25°C 

3.9 

- 

■ 

Functional Tests 

FT 

VDD = 4.5V and 5.5V, 

VIN = GND or VDD, 
f=1MHz 

7, 8A, 8B 

-55°C, 425°C, 
4l25°C 

■ 

■ 

■ 

Noise Immunity Functional 
Test (Note 4) 

FN 

VDD = 5.5V, VIN = GND or 
VDD-1.5V and 

VDD = 4.5V, VIN = 0.8V or 
VDD 

7,8A, 8B 

-55°C, 425'’C, 
4l25°C 

■ 

■ 

■ 


NOTES: 


1. IBHH should be measured after raising VIN and then lowering to 3.0V. 

2. IBHL should be measured after lowering ViN to VSS and then raising to 0.8V. 

3. No internal current limiting exists on the Port Outputs. A resistor must be added externally to limit the current. 

4. For VIH (VDD = 5.5V) and VIL (VDD = 4.5V) each of the following groups is tested separately with all other inputs using VIH = 2.6V, VIL 
= 0.4V: PA, PB, PC, Control Pins (Pins 5, 6,8, 9,35,36). 


Reliability Information 

Thermal Resistance Gja Gjc 

Brazed Seal DIP Package.. 26.r%/W 10.T^C/W 

Brazed Seal Flatpacke Package. 61.1°C/W 13.6°C/W 

Maximum Package Power Dissipation at +125®C 

Brazed Seal DIP Package.1.87W 

Brazed Seal Ratpack Package.0.82W 
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Specifications HS-82C55ARH 

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS Ta = -55°C to +125°C 







LIMITS 


PARAMETERS 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

MIN 1 MAX 

UNITS 



Address Stable Before WR 

TAVWL 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

0 

" 

ns 

Address Stable After WR 

TWHAX 

VDD = 4.5, 5.5V, Ports A 
and B 

9,10,11 

-55°C, +25°C. 
+125'’C 

20 

- 

ns 



VDD = 4.5, 5.5V, PortC 

9,10,11 

-55°C, +25°C, 
+125°C 

100 

- 

ns 

Pulse Width 

TWLWH 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

100 

- 

ns 


TDVWH 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

100 

- 

ns 

Data Valid After WR High 

TWHDX 

VDD = 4.5, 5.5V, Ports A 
and B 

9,10,11 

-55°C, +25°C, 
+125°C 

30 

- 

ns 



VDD = 4.5, 5.5V, PortC 

9,10,11 

-55°C, +25°C, 
+125°C 

100 

- 



OTHER TIMINGS 


WR = 1 to Output 

TWHPV 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

350 

ns 

Peripherai Data Before^ 

TPVRL 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

0 

- 

ns 

Peripheral Data After TO 

TRHPX 

VDD = 4.5, 5.5V 

9,10,11 


0 

- 

ns 


TKLKH 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

200 

- 

ns 

STB Pulse Width 

TSLSH 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

100 

- 

ns 

Peripheral Data Before 

STB High 

TPVSH 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

20 

- 

ns 

Peripheral Data After STB 
High 

TSHPX 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

50 

- 

ns 

ACK = 0 to Output 

TKLPV 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

175 

ns 

ACK = 1 to output Float 

TKHPZ 

VDD = 4.5, 5.5V 

9, 10, 11 

-55°C, +25°C, 
+125°C 

10 

- 

ns 


















































































































































Specifications HS-82C55ARH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS Ta = -55°C to +125°C (Continued) 


PARAMETERS 

SYMBOL 

CONDITIONS 

SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

WR = 1toOBF = 0 

TWHOL 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

150 

ns 

A^ = 0 to OBF = 1 

TKLOH 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

150 

ns 

^=0tOlBF=:1 

TSLIH 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C. 
+125°C 

- 

150 

ns 

^=1 to IBF = 0 

TRHIL 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

150 

ns 


TRLNL 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

200 

ns 

STB = 1 t INTR = 1 

TSHNH 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

- 

150 

ns 


TKHNH 

VDD = 4.5, 5.5V 

9,10,11 

-55°C, +25°C, 
+125°C 

■ 

150 

ns 

WR = 0to INTR = 0 

TWLNL 

VDD = 4.5, 5.5V 

9, 10,11 

-55°C, +25°C, 
+125°C 

- 

200 

ns 

RESET Pulse Width 

TRSHRSL 

VDD = 4.5, 5.5V (Note 2) 

9,10,11 

-55°C, +25°C, 
+125°C 

500 

- 

ns 


NOTES: 

1. AC’s tested at worst case VDD, guaranteed over full operating range. 

2. Period of initial RESET pulse after power-on must be at least 50ps. Subsequenct RESET pulses may be 500ns minimum. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETERS 

SYMBOL 

CONDITIONS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Input Capacitance 

CIN 

VDD = Open, f = 1MHz, All 
measurements referenced to 
device ground 

Ta = +25°C 

■ 

10 

pF 

I/O Capacitance 

Cl/0 

VDD = Open, f= 1MHz, All 
measurements referenced to 
device ground 

Ta = +25°C 

■ 

20 

PF 

Data Float After TO 

TRHDX 

VDD = 4.5V and 5.5V 

-55°C<Ta<+125°C 

- 

75 

ns 

ACK = 1 to Output Float 

TKHPZ 

VDD = 4.5V and 5.5V 

-55°C<Ta<+125°C 

- 

250 

ns 


NOTE: The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics 


TALBE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

See +25°C limits in Table 1 and Table 2 for Post RAD limits (Subgroups 1,7, 9) 















































































































Specifications HS-82C55ARH 


TABLE 5. BURN-IN DELTA PARAMETERS (+25®C) 



PARAMETER 

SYMBOL 

DELTA LIMITS 

Static Current 

IDDSB 

±10pA 

Input Leakage Current 

IIL, IIH 

±200nA 

Output Leakage Current 

lOZL, lOZH 

±2pA 

Low Level Output Voltage 

VOL 

±80mV 

TTL Output High Voltage 

VOH1 

±600mV 

CMOS Output High Voltage 

VOH2 

±150mV 



TABLE 6. APPLICABLE SUBGROUPS 


CONFORMANCE GROUPS I 

1 METHOD 

1 -Q SUBGROUPS 

-8 SUBGROUPS 


Initial Test 


Interim Test 


PDA 


Final Test 


Group A 


Group B 


Group C 


Group D 


Group E, Subgroup 2 


100%/5004 


100%/5004 


100%/5004 


100%/5004 


Samples/5004 


Samples/5004 


Samples/5004 


Samples/5004 


Samples/5004 


Samples/5004 


1,7.9 


1,7,9 


1,7, A 


2, 3, 8A, 8B, 10,11 


1,2,3, 7, 8A, 8B, 9, 10, 11 


1,2, 3,7, 8A, 8B, 9,10,11 


1,7 


1.7 


2, 3. 8A, 8B, 10, 11 


1,2,3, 7,8A, 8B, 9,10,11 




1,2, 3,7,8A, 8B, 9,10, 11 


1.7 


1.7,9 


AC Test Circuit 

VI 


FROM OUTPUT _ _ 

<R1 

« o test 

UNDER TEST 

<R2 

T POINT 

Fp cr 

* Includes stray and jig capacitance 


TEST CONDITIONS DEFINITION TABLE 


AC Testing Input, Output Waveforms 


INPUT 
VIH +0.4V 
VIL-0.4V 


NOTE: AC Testing: All parameters tested as per test circuits. Input 
rise and fall times are driven at Ins/V. 
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HS-82C55ARH 



STATIC CONFIGURATION 

NOTES: 

VDD = 6.0V ±0.5% 

IDD <500nA 
TAMin = +125°C 


DYNAMIC.CONFIGURATION 

NOTES: 

VDD = 6.0V ± 5% for Burn-In 
VDD = 5.0V ± 5% for Life Test 
All resistors are fOKG ± 5% 

-0.3V ^VIL:^ 0.8V 
VDD - 1.0V ^VIH^ VDD 
IDD < 5mA 

FO = lOKHz, 50% Duty cycle 

FI = FO/2; F2 = FI/2; F3 = F2/2; F4 = F3/2 ... F7 = F6/2 
TAMin = +125°C 










r 


HS-82C55ARH 


Irradiation Circuit 

CMOS PROGRAMMABLE PERIPHERAL INTERFACE 



NOTES: 

VDD = 5.5V 

All Group E Testing is performed in a ceramic side brazed DIP 
Group E Sample Size is 2 die/wafer 
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Harris - Space Level -Q' Flow 

SEM - Traceable to Diffusion Method 2018 

PDA Calculation 3% Functional 

Wafer Lot Acceptance Method 5007 

5% Subgroups 1, 7, A 

Internal Visual Inspection 

Dynamic Burn-In 240 Hours, +125°C Method 1015 

Gamma Radiation Assurance Tests Method 1019 

Condition D 

100% Nondestructive Bond Pull Method 2023 

+25°C Electrical Tests (T2) Subgroups 1, 7, 9 (T2) 

Customer Pre-Cap Visual Inspection (Note 1) 

Burn-In Delta Calculation (TO - T2) 

Temperature Cycling Method 1010 Condition C 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Constant Acceleration Method 2001 Y1 30KG 

Particle Impact Noise Detection Method 2020, 

Condition A 20G 

Electrical Test +125°C, -55°C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Serialization 

Fine and Gross Leak Tests Method 1014 

X-Ray Inspection Method 2012 (Two Views) 

Brand 

Initial Electrical Tests (TO) 

Customer Source Inspection (Note 1) 

Static Burn-In 72 Hour, +125°C, Method 1015 Condition A 

Group B Inspection Method 5005 (Notes 1, 2) 

+25°C Interim Electrical Tests Subgroups 1, 7, 9 (T1) 

Group D Inspection Method 5005 (Notes 1,2) 

Burn-In Delta Calculation (TO - T1) 

External Visual Inspection Method 2009 

Data Package Generation (Note 4) 

NOTES: 

1. These steps are optional, and must be negotiated as part of the order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA Is still applicable. 

4. ‘-Q’ Data Pack Contains: 

5. Test Variables data for all read/record and delta operations. 

Cover Sheet: 

+25°C Initial Test (TO) 

a) Purchase Order Number 

+25°C Interim Test (T1) 

b) Customer Part Number 

+25°C Final Test (T2) 

c) Lot Date Code 

All +25‘’C Delta’s (T1-T0, T2-T0) 

d) Harris Part Number 

+125®C Final Test 

e) Lot Number 

-55°C Final Test 

f) Quantity 

Wafer Lot Acceptance Report (Includes SEM). 

Certificate of Conformance (as found on shipper). 

X-Ray report and Film. 

Shippable serial number list. 

Radiation Testing Certificate of Conformance. 

Test Attributes (Including Group A) for all test temperatures. 

Assembly Attributes (Post seal). 


Harris - ‘-8’ Flow 

Internal Visual Inspection 
Gamma Radiation Assurance Tests Method 1019 
Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010 Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In 160 Hours, +125°C Method 1015 
Condition D 

+25°C Electrical Tests Subgroups 1, 7, 9 
PDA Calculation: 5% Subgroups 1, 7 

NOTES: 

1. These steps are optional, and must be negotiated as part of the order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. ‘-8’ Data Pack Contains: 

Assembly Attributes (Post Seal). 

Test Attributes (Including Group A). 

Radiation Testing Certificate of Conformance. 

Certificate of Conformance (as found on shipper). 


Electrical Test +125°C, -55°C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual Inspection Method 2009 
Data Package Generation (Note 4) 
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Metallization Topoiogy 

DIE DIMENSIONS: 

3420[im X 4350|im x 485|xm ± 25p,m 

METALLIZATION: 

Type: Al/Si 

Thickness: 11kA±2kA 

GLASSIVATION: 

Type: Si02 

Thickness: 8kA± 1kA 
DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 

WORST CASE CURRENT DENSITY: 

7.7x1 O'* A/cm^ 

Metaiiization Mask Layout 

HS-82C5SARH 



(5)RD 
(4) PAO 
(3) PA1 
(2) PA2 
(1) PA3 

(40) PA4 
(39) PAS 
(38) PAS 
(37) PA7 
(36) WR 
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Functional Description 

The HS-82C55ARH is a programmable peripheral interface 
designed to allow microcomputer systems to control and 
interface with ail types of peripheral devices.lt has the 
ability to generate and respond to all asynchronous hand¬ 
shaking signals necessary to transfer data to and from 
peripheral devices, and it can also interrupt the processor 
when a peripheral needs servicing. These capabilities 
allow the HS-82C55ARH to be used in an unlimited number 
of applications including EXTERNAL SYSTEM CONTROL, 
ASYNCHRONOUS DATA TRANSFER, and SYSTEMS 
MONITORING. 

Data Bus Buffer 

This tri-state bidirectional 8-blt buffer is used to Interface the 
HS-82C55ARH to the system data bus (see Figure 1). Data 
is transmitted or received by the buffer upon execution of 
input or output instructions by the CPU. Control words and 
status information are also transferred through the data bus 
buffer. 


I ri 

i 



GROUP A 

M _t^ l GROUP L 

r A PORT Idl 

—X I/O 

ZII/ PA 7- 

r LtjiJ 

A C 


^ PAO 


CONTROL ^ 





BIDIRECTIONAL 
DATA BUS_ 


_K 



L 


C UPPER 


r 


Ports A, B, C 

The HS-82C55ARH contains three 8-bit ports (A, B and C). 
All can be configured to a wide variety of functional 
characteristics by the system software but each has its own 
special features or “personality” to further enhance the 
power and flexibility of the HS-82C55ARH. 

Port A One 8-bit data output latch/buffer and one 8-bit data 
input latch. Both “pull-up” and “pull-down” bus hold 
devices are present on Port A. See Figure 2A. 

Port B One 8-blt data input/output latch/buffer and one 8-bit 
data Input buffer. See Figure 2B. 

Port C One 8-blt data output latch/buffer and one 8-bit data 
input buffer (no latch for input). This port can be 
divided into two 4-bit ports under the mode control. 
Each 4-bit port contains a 4-bit latch and can be used 
for the control signal outputs and status signal inputs 
in conjunction with Ports A and B. See Figure 2B. 


RD 

CONTROL 


EXTERNAL 
PORT A PIN 


INTERNAL . 
DATA IN 


INTERNAL . 
DATA OUT 


8-BIT INTERNAL 
DATA BUS 


READ/ 

JL, GROUP A I 


WRITE 

B Vj- 

A _K GROUP 

CONTROL 

LOGIC 

-1 coN-raol ^ 

V-1^ B PORT 

■ilS, 


FIGURE 1. BLOCK DIAGRAM DATA BUS BUFFER, READ/WRITE, 
GROUP A AND B CONTROL LOGIC FUNCTIONS 

Read/Write and Control Logic 

The function of this block Is to manage all of the internal and 
external transfer of both Data and Control or Status words. It 
accepts inputs from the CPU Address and Control busses 
and in turn, issues commands to both of the Control Groups. 

Group A and Group B Controls 

The functional configuration of each port is programmed by 
the systems software. In essence, the CPU writes a control 
word to the HS-82C55ARH. The control word contains infor¬ 
mation such as “mode”, “bit set”, “bit reset”, etc., that initial¬ 
izes the functional configuration of the HS-82C55ARH. 

Each of the Control blocks (Group A and Group B) accepts 
“commands” from the Read/Write Control Logic, receives 
“control words” from the Internal data bus and issues the 
proper commands to its associated ports. 

Control Group - Port A and Port C upper (C7 - C4) 

Control Group - Port B and Port C lower (C3 - CO). 


INTERNAL 
DATA IN 


INTERNAL 
DATA OUT 



EXTERNAL 

PORTB,C 

PIN 


FIGURE 2. I/O PORT CONFIGURATION 

Operational Description 

Control Word 

The data direction and mode of Ports A, B and C are 
determined by the contents of the Control Word. See Figure 
4. The Control Word can be both written and read as shown 
In Table 1 and 2. During write operations, the function of the 
Control Word being written Is determined by data bit D7. If 
D7 is low, the data on DO - D3 will set or reset one of the bits 
of Port C. See Figure 5. During read Operations, the Control 
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Word will always be in the format illustrated In Figure 4 with 
Bit D7 high to indicate Control Word Mode Information. 



PB7-PB0 PC3-PC0 PC7-PC4 PA7-PA0 


rsj 

9 i 

MODE 1-► B 

C 

_ 1 __ 

55 

A 





^^0 


PB7 - PBO CONTROL CONTROL PAT - PAO 
OR I/O OR I/O 



FIGURE 3. BASIC MODE DEFINITIONS & BUS INTERFACE 
TABLE 1. 


A1 

AO 

RD 

WR 

cs 

INPUT OPERATION 
(READ) 

0 

0 

0 

1 

0 

Port A - Data Bus 

0 

1 

0 

1 

0 

Port B - Data Bus 

1 

0 

0 

1 

0 

Port C - Data Bus 

1 

1 

0 

1 

0 

Control Word - Data Bus 


TABLE 2. 


A1 

AO 

TO 

WR 


OUTPUT OPERATION 
(WRITE) 

0 

0 

1 

0 

0 

Data Bus - Port A 

0 

1 

1 

0 

0 

Data Bus - Port B 

1 

0 

1 

0 

0 

Data Bus - Port C 

1 

1 

1 

0 

0 

Data Bus - Control Word 


TABLE 3. 


A1 

■a 

IHgjjl 

1^1 

1^1 

DISABLE FUNCTION 

X 

1 ^ 1 

B 

X 

1 

Data Bus - 3-State 

D 

B 

□□ 

1 

0 

Data Bus - S-State 


CONTROL WORD 



FIGURE 4. MODE SET CONTROL WORD FORMAT 


Mode Selection 

There are three basic modes of operation that can be 
selected by the system software: 

Mode 0 - Basic Input/Output 

Mode 1 - Strobed Input/Output 

Mode 2 - Bidirectional Bus 

When the RESET input goes “high”, all ports will be set to 
the input mode with all 24 port lines held at the logic “one” 
level by internal bus hold devices. After reset, the HS- 
82C55ARH can remain in the input mode with no additional 
initialization required. This eliminates the need for pullup or 
pulldown resistors in all CMOS designs. During the 
execution of the system program, any of the other modes 
may be selected using a single output instruction. This 
allows a single HS-82C55ARH to service a variety of 
peripheral devices with a simple software maintenance 
routine. 

The modes for Port A and Port B can be separately defined 
while Port C is divided into two portions as required by the 
Port A and Port B definitions. All of the output registers, 
including the status register, will be reset whenever the 
mode Is changed. Modes may be combined so that their 
functional definition can be “tailored” to almost any I/O struc¬ 
ture. For Instance: Group B can be programmed in Mode 0 
to monitor simple switch closings or display computational 
results. Group A could be programfned In Mode 1 to monitor 
a keyboard or tape recorder on an interrupt-driven basis. 
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The mode definitions and possible mode combinations may 
seem confusing at first but after a cursory review of the 
complete device operation a simple, logical I/O approach will 
surface. The design of the HS-82C55ARH has taken into 
account things such as efficient PC board layout, control 
signal definition vs PC layout and complete functional 
flexibility to support almost any peripheral device with no 
external logic. Such design represents the maximum use of 
the available pins. 

CONTROL WORD 

|D7|D6|D5|D4|D3iD2|Dl|Do| _ 


n 

n 



rn. 

BIT SET/RESET 

X 3 

( 




1 =SET 

0 = RESET 


BIT SELECT 


0 

1 

2 

CO 

5 

6 

7 

0 

_L 


1 0 

1 

0 

1 


_0_ 

J_ 

1 0 

_0 

_L 

J_ 

0 

0 

0 

0 1 

1 

1 

1 


BIT SET/RESET FLAG 
0 = ACTIVE 


FIGURE 5. BIT SET/RESET CONTROL WORD FORMAT 

Single Bit/Set/Reset Feature 

Any of the eight bits of Port C can be Set or Reset using a 
single OUTput instruction. See Figure 5. This feature 
reduces software requirements In control-based 
applications. 


Interrupt Control Functions 

When the HS-82C55ARH is programmed to operate in Mode 
1 or Mode 2, control signals are provided that can be used 
as Interrupt request inputs to the CPU. The interrupt request 
signals, generated from Port C, can be inhibited or enable by 
setting or resetting the associated INTE flip-flop, using the 
Bit Set/Reset function of Port C. 

This function allows the programmer to enable or disable a 
CPU interrupt by a specific I/O device without affecting any 
other device in the interrupt structure. 

INTE Flip-Flop Definition; 

(BIT-SET) - INTE is SET - Interrupt enable. 

(BIT-RESET) - INTE is RESET - Interrupt disable. 

NOTE: All mask flip-flops are automatically reset during 
mode selection and device Reset. 

Operating Modes 

Mode 0 (Basic Input/Output) 

This functional configuration provides simple input and out¬ 
put operations for each of the three ports. No handshaking it 
required, data is simply written to or read from a specific 
port. 

Mode 0 Basic Functional Definitions: 

• Two 8-bit ports and two 4-bit ports 

• Any port can be input or output 
« Outputs are latched 

• Inputs are not latched 

• 16 different Input/Output configurations possible 


MODE 0 (BASIC INPUT) 



MODE 0 (BASIC OUTPUT) 
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Mode 0 Port Definition 


B 


GROUP A 


PORT A PORT C (UPPER) 


Output Output 



GROUP B 

PORT B 

PORT C (LOWER) 

Output 

Output 

Output 

Input 

Input 

Output 

input 

Input 

Output 

Output 

Output 

Input 

Input 

Output 

Input 

Input 

; Output 

Output 

Output 

Input 

Input 

Output 

Input 

Input 

Output 

Output 

Output 

Input 

Input 

Output 

Input 

Input 


Mode 0 Configurations 

CONTROL WORD #0 


D7D6D5D4D3D2D1D0 

|i|o|o|o|o|o|o|o| 



PA7 - PAO 
PC7-PC4 
PC3-PCO 
PB7•PBO 


CONTROL WORD #1 


D7 D6 D5 D4 D3 D2 D1 DO 

|i |o|o|o|o|o|o|i I 



PA7 - PAO 
PC7-PC4 
PC3 - PCO 
PB7-PBO 


CONTROL WORD #2 


CONTROL WORD #3 


D7 D6 D5 D4 D3 D2 D1 DO 

|i|o|o|o|o|o|i|o| 



PA7 - PAO 
PC7-PC4 
PC3-PCO 
PB7 - PBO 


D7 D6 D5 D4 D3 D2 D1 DO 

R[^Toi7i7n:nT 



PA7 - PAO 
PC7-PC4 
PC3-PC0 
PB7-PBO 
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Mode 0 Configurations (Coniinued) 

CONTROL WORD #4 


D7 D6 D5 D4 D3 D2 D1 DO 

|ilo|o|o|i|o|o|o| 



PA7 - PAO 
PC7-PC4 
PC3-PCO 
PB7-PBO 


CONTROL WORD #5 


D7 D6 D5 D4 D3 D2 D1 DO 

|i|a|o|i|i|o|o|i| 



PA7 - PAO 
PC7-PC4 
PC3-PCO 
PB7.PB0 


CONTROL WORD #6 


CONTROL WORD #7 


D7 D6 D5 D4 D3 D2 D1 DO 

|i|o|o|o|i|o|i|o| 



PA7 - PAO 
PC7 - PC4 
PC3-PCO 
PB7-PBO 


D7 D6 D5 D4 D3 D2 D1 DO 

lilolololilolilil 





/ ' 


/ * 

B 

/ * 

— A-* 


PA7. PAO 
PC7-PC4 
PC3-PCO 
PB7-PBO 


CONTROL WORD #8 


D7D6D5D4D3D2D1D0 

|i|o|o|i|o|o|o|o| 



CONTROL WORD #10 

D7 D6 D5 D4 D3 D2 D1 DO 

rirofoiiioioiiioi 


PA7 - PAO 
PC7-PC4 
PC3-PCO 
PB7-PBO 



PA7 - PAO 
PC7-PC4 
PC3 - PCO 
PB7-PBO 


CONTROL WORD #9 

D7 D6 D5 D4 D3 D2 D1 DO 

n foioii ivroTviTi 



CONTROL WORD#11 


D7 D6 D5 D4 D3 D2 D1 DO 

I 1 I 0 I 0 I 1 I 0 I 0 I 1 I 1 I 


PA7 - PAO 
PC7-PC4 
PC3-PCO 
PB7-PBO 



PA7 - PAO 
PC7 - PC4 
PC3-PCO 
PB7 - PBO 
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Mode 0 Configurations {Continued) 


CONTROL WORD #12 


CONTROL WORD #13 


D7 D6 D5 D4 D3 D2 D1 DO 
|i lololihlalolol 


D7 D6 D5 D4 D3 D2 D1 DO 
|i|o|o|i|i|o|oli| 




CONTROL WORD #14 


CONTROL WORD #15 


D7 D6 D5 D4 D3 D2 D1 DO 

fiToTVlTlTroTilol 


D7 D6 D5 D4 D3 D2 D1 DO 






Operating Modes 

Mode 1 (Strobed Input/Output) 

This functional configuration provides a means for transfer¬ 
ring I/O data to or from a specified port in conjunction with 
strobes or “handshaking” signals. In Mode 1, Port A and Port 
B use the lines on Port C to generate or accept these “hand¬ 
shaking” signals. 

Mode 1 Basic Functional Definitions: 

• Two Groups (Group A and Group B) 

• Each group contains one 8-bit port and one 4-bit control/ 
data port. 

• The 8-blt data port can be either input or output. Both 
inputs and outputs are latched. 

• The 4-blt port is used for control and status of the 8-bit 
port. 

Input Control Signal Definition 

STB (Strobe Input) 

A “low” on this input loads data into the input latch. 

IBF (Input Buffer Full F/F) 

A “high” on this output indicates that the data has been 
loaded into th e inp ut latch; in essence, an acknowledgment. 
IBF Is set by STB input being low and is reset by the rising 
edge of the RD input. 


INTR (Interrupt Request) 

A “high” on this output can be used to interrupt the CPU 
when an input de vice i s requesting service. INTR is set by 
the rising edge of STB and reset by the falling edge of RD. 
This procedure allows an input device to request service 
from the CPU by simply strobing its data into the port; 

INTE A 

Controlled by Bit Set/Reset of PC4. 

INTE B 


Controlled by Bit Set/Reset of PC2. 
MODE 1 (PORTA) 

CONTROL WORD 

D7 D6 D5 D4 D3 D2 D1 DO D7 


MODE 1 (PORT B) 
CONTROL WORD 


D7 D6 D5 D4 D3 D2 D1 DO 


PC6,7 _ 
1 a INPUT ^ 
0 = OUTPUT 




FIGURES. MODE 11NPUT 
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MODE 1 (PORT A) 
CONTROL WORD 


D7 D6 D5 D4 D3 D2 D1 DO 


MODE 1 (PORT B) 
CONTROL WORD 


D7 D6 D5 D4 D3 D2 D1 DO 


Controlled by Bit Set/Reset of PC6. 

INTE B 

Controlled by Bit Set/Reset of PC2. 


INPUT FROM ... 
PERIPHERAL 


FIGURE 7. MODE 1 (STROBED INPUT) 

Output Control Signal Definition 

OBF (Output Buffer Full F/F) 

The OBF output will go “low” to indicate that the CPU has 
written data out to the specified port. This does not mean 
valid data is sent out of the port at this time since OBF can 
go true before data is available. Data is guaranteed valid at 
the rising edge of OBF. See Note 1. The OBF F/F will be set 
by the rising edge of the WR input and reset by ACK input 
being low. 

ACK (Acknowledge Input) 

A “low” on this input informs the HS-82C55ARH that the data 
from Port A or Port B is ready to be accepted. In essence, a 
response from the peripheral device indicating that it is 
ready to accept data. See Note 1. 

INTR (Interrupt Request) 

A “high” on this output can be used to interrupt the CPU 
when an output device has accepted data transmitted by the 
CPU. INTR is set by the rising edge of ACK and reset by the 
falling edge of WR. 


MiBS 






FIGURE 9. MODE 1 (STROBED OUTPUT) 

NOTE: 

1. To strobe data into the peripheral device, the user must operate 
the s trobe line in a hand shaking mode. Th e use r needs to send 
OBF to the peripheral device, generate an ACK from the periph¬ 
eral device an d the n latch data Into the peripheral device on the 
rising edge of OBF. 

Combinations of Mode 1: Port A and Port B can be individu¬ 
ally defined as input or output in Mode 1 to support a wide 
variety of strobed I/O applications. 


PORT A (STROBED INPUT) 
PORT B (STROBED OUTPUT) 

CONTROL WORD 
D7 D6 D5 D4 D3 D2 D1 DO 


PC6,7 _ 

1 = INPUT 
0 =: OUTPUT 


PORT A (STROBED OUTPUT) 
PORT B (STROBED INPUT) 

CONTROL WORD 
D7 D6 D5 D4 D3 D2 D1 DO 


PC4,5 _ 

1=INPUT ^ 
0= OUTPUT 


11 
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HS-82CS5ARH 


Operating Modes 

MODE 2 (Strobed Bidirectional Bus I/O) 

The functional configuration provides a means for communi¬ 
cating with a peripheral device or structure on a single 8-bit 
bus for both transmitting and receiving data (bidirectional 
bus I/O). “Handshaking” signals are provided to maintain 
proper bus flow discipline similar to MODE 1. Interrupt gen¬ 
eration and enabie/disable functions are also available. 

Mode 2 Basic Functional Definitions: 

• Used in Group A only. 

• One 8-blt, bidirectional bus port (Port A) and a 5-bit control 
port (Port C). 

• Both inputs and outputs are latched. 

• The 5-blt control port (Port C) is used for control and 
status for the 8-bit, bidirectional bus port (Port A). 

Bidirectional Bus I/O Control Signal Definition 

INTR (Interrupt Request) 

A high on this output can be used to interrupt the CPU for 
both input or o utput operations. INTR will be set either b y the 
rising edge of ACK (INTE1 = 1) or the rising edge of ST B 
(INTE2 = 1). INTR will be reset by the falling edge of WR (if 
previously set by the rising edge or ACK), the falling edge of 
RD (if previously set by the rising edge of STB), or the falling 
edge of WR when immediately following a low RD pulse or 
the falling edge of RD when Immediately following a low WR 
pulse (if previously set by the rising edges of both ACK and 
STB). 

Output Operations 
OBF (Output Buffer Full) 

The OBF output will go “low” to indicate that the CPU has 
written data out to Port A. 

ACK (Acknowledge) 

A “low” on this input enables the tri-state output buffer of Port 
A to send out the data. Otherwise, the output buffer will be in 
the high Impedance state. 

INTE 1 (The INTE Flip-Flop Associated with OBF) 

Controlled by Bit Set/Reset of PC6. 

Input Operations 
STB (Strobe Input) 

A “low” on this input loads data Into the Input latch. 

IBF (Input Buffer Full F/F) 

A “high” on this output indicates that data has been loaded 
into the Input latch. 

INTE 2 (The INTE Flip-Flop Associated with IBF) 

Controlled by Bit Set/Reset of PC4. 


CONTROL WORD 
D7 D6 D5 D4 D3 D2 D1 DO 




PC2-PC0 

>-► 1» INPUT 

0 - OUTPUT 

PORTS 

-► la INPUT 

0 a OUTPUT 

GROUP B MODE 

-► OaMODEO 

1 a MODE 1 

FIGURE 11. MODE CONTROL WORD 



FIGURE 12. MODE 2 (BIDIRECTIONAL) 


DATA FROM CPU 



NOTE: Any sequence where WR occurs before ACK and STB occurs 
before RD is permissible. 

FIGURE 13. MODE 2 (BIDIRECTIONAL) 
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HS-82C55ARH 


MODE DEFINITION SUMMARY 



^ Mode 0 or 
Mode 1 Only 


Special Mode Combination Considerations 

There are several combinations of modes possible. For any 
combination, some or all of Port C lines are used for control 
or status. The remaining bits are either inputs or outputs as 
defined by a “Set Mode” command. 

During a r ead o f Po rt C, the state of all the Port C lines, 
except the ACK and STB lines, will be placed on the data 
bus. In place of the ACK and STB line states, flag status will 
appear on the data bus In the PC2, PC4, and PC6 bit 
positions as illustrated by Figure 17. 

Through a “Write Port C” command, only the Port C pins pro¬ 
grammed as outputs in a Mode 0 group can be written. No 
other pins can be affected by a “Write Port C” command, nor 
can the Interrupt enable flags be accessed. To write to any 
Port C output programmed as an output In a Mode 1 group 
or to change an interrupt enable flag, the “Set/Reset Port C 
Bit” command must be used. 

With a “Set/Reset Port C Bit” command, an y Por t C line 
programmed as an output (including IBF and OBF) can be 
written, or an interrupt enable flag can be eith er set or r eset. 
Port C lines programmed as Inputs, including ACK and STB 
lines, associated with Port C fare not affected by a “Set/ 
Reset Port C Bit” comm and. W riti ng to the corresponding 
Port C bit positions of the ACK and STB lines with the “Set/ 
Reset Port C Bif’ command will affect the Group A and 
Group B Interrupt enable flags, as illustrated in Figure 17. 


INPUT CONFIGURATION 


D7 D6 D5 D4 D3 D2 D1 DO 
I/O I I/O I IBFA I INTEA I INTRA I INTEB I IBFB I INTRB I 


OUTPUT CONFIGURATION 
D7 D6 D5 D4 D3 D2 D1 


OBFA INTEA I/O I/O INTRA INTEB OBFB INTRB 


FIGURE 15. MODE 1 STATUS WORD FORMAT 


D7 D6 D5 D4 D3 D2 D1 DO 

I OBFA I INTE1 I IBFA I INTE2 I INTRA I X I X I X 


NOTE: (Defined by Mode 0 or Mode 1 Selection) 


FIGURE 16. MODE 2 STATUS WORD FORMAT 
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^ HS-82C55ARH 


Current Drive Capability 

Any output on Port A, B or C can sink or source 2.5mA. This 
feature aliows the 82C55A to directiy drive Darlington type 
drivers and high-voltage displays that require such sink or 
source current. 

Reading Port C Status (Figures 15 and 16) 

In Mode 0, Port C transfers data to or from the peripheral 
device. When the 82C55A Is programmed to function In 
Modes 1 or 2, Port C generates or accepts “hand shaking” 
signals with the peripheral device. Reading the contents of 
Port C allows the programmer to test or verify the “status” of 
each peripheral device and change the program flow accord¬ 
ingly. 


There is no special Instruction to read the status information 
from Port C. A normal read operation of Port C is executed to 
perform this function. 


INTERRUPT 
ENABLE FLAG* 

POSITION 

ALTERNATE PORT C 

PIN SIGNAL (MODE) 

INTEB 

PC2 

ACKB (Output Mode 1) or 
STBB (Input Model) 

INTEA2 

PC4 

STBA (Input Mode 1 or 

Mode 2) 

INTEA1 

PC6 

ACKA (Output Mode 1 or 
Mode 2) 


FIGURE 17. INTERRUPT ENABLE FLAGS IN MODES 1 AND 2 
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SEMICONDUCTOR 


December 1992 


Radiation Hardened 
CMOS Static Clock Controller/Generator 


Pinout 


CSYNC LL 

pclkU 

RDY1 [T 
READY [T 
RDY2 [e 

A^I7 
clkIT 
GNd[9 
CLK50 [io 
START [iT 

^/fstRI 


Features 

« Radiation Hardened 

- Totai Dose>10® RAD(Si) 

- Transient Upset > 10® RAD(Si)/s 

- Latch Up Free EPI-CMOS 

- Functional After Total Dose 1x10® RAD(Si) 

• Very Low Power Consumption 

« Pin Compatible with NMOS 8285 and Harris 82C85 

• Generates System Clocks for Microprocessors and 
Peripherals 

• Complete Control Over System Clock Operation for 
Very Low System Power 

- Stop-Oscillator 

- Stop-Clock 

- Low Frequency (SIo) Mode 

- Full Speed Operation 

• DC to 15MHz Operation (DC to 5MHz System Clock) 

® Generates Both 50% and 33% Duty Cycle Clocks 
(Synchronized) 

® Uses Either Parallel Mode Crystal Circuit or External 
Frequency Source 

• Hardened Field, Seif-Aligned, Junction Isolated CMOS 
Process 

® Single 5V Supply 

• Military Temperature Range -55°C to +125®C 

Description 

The Harris HS-82C85RH is a high performance, radiation 
hardened CMOS Clock Controller/Generator designed to 
support systems utilizing radiation hardened static CMOS 
microprocessors such as the HS-80C86RH. The HS- 
82C85RH contains a crystal controlled oscillator, reset pulse 
conditioning, halt/restart logic, and divide-by-256 circuitry. 
These features provide the means to stop the system clock, 
stop the clock oscillator, or run the system at a low frequency 
(CLK/256), enhancing control of static system power 
dissipation and allowing system shut-down during periods of 
external stress. 

Static CMOS circuit design Insures low operating power and 
permits operation with an external frequency source from 
DC to 15MHz. Crystal controlled operation to 15MHz is 
guaranteed with the use of a parallel, fundamental mode 
crystal and two small load capacitors. Outputs are guaran¬ 
teed compatible with both CMOS and TTL specifications. 
The Harris hardened field CMOS process results in perfor¬ 
mance equal to or greater than existing radiation resistant 
products at a fraction of the power. 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 . . 


24 PIN DIP 

CASE OUTLINE D-3, CONFIGURATION 3 
TOP VIEW 


24] VDD 
23|X1 

S1X2 

ill ASYNC 
io] ER 
iH F/C 
iH OSC 

iH RESET 
lij^STOP 
SI 
iH SO 


24 PIN FLATPACK 

CASE OUTLINE F-6A, CONFIGURATION 2 
TOP VIEW 


CSYNC 

PCLK 

AEN1 

RDY1 

READY 

RDY2 


AEN2 

CLK 

GND 

CLK50 

START 

SLO/FST 



1 ® 

2 

3 

24 

23 

22 

4 

21 

5 

20 

6 

7 

19 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 
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HS-82C85RH 


Pin Description 


PIN 

PIN 

NUMBER 

TYPE 

DESCRIPTION 

XI 

23 

1 

CRYSTAL CONNECTIONS: XI and X2 are the crystal oscillator connections. The crystal 

X2 

22 

0 

frequency must be three times the maximum desired processor clock frequency. XI Is the 
oscillator circuit input and X2 is the output of the oscillator circuit. 

EFI 

20 

1 

EXTERNAL FREQUENCY IN: When F/C Is HIGH, CLK Is generated from the EFI input signal. 
This input signal should be a square wave with a frequency of three times the maximum desired 
CLK output frequency. 

F/C 

19 

1 

FREQUENCY/CRYSTAL SELECT: F/C selects either the crystal oscillator or the EFI input as the 
main frequency source, ^en F/C is LOW, the HS-82C85RH clocks are derjved from the crystal 
oscillator circuit. When F/C Is HIGH; CLK is generated from the EFI input. F/C cannot be dynam¬ 
ically switched during normal operation. 

START 

11 

1 

A low-to-high transition on START will restart the CLK, CLK50 and PCLK outputs after the 
appropriate restart sequence is completed. 

When in the crystal mode (F/C LOW) with the oscillator stopped, the oscillator will be restarted 
when a Start command Is received. The CLK, CLK50 and PCLK outputs will start after the oscil¬ 
lator input signal (XI) reaches the Schmitt trigger input threshold and an 8K internal counter 
reaches terminal count. If F/C Is HIGH (EFI mode), CLK, CLK50 and PCLK* will restart within 3 
EFI cycles after START is recognized. 

The HS-82C85RH will restart In the same mode (SLO/FST) In which it stopped. A high level on 
START disables the STOP mode. 

SO 

13 

1 

S2/STOP, SI. SO are used to stop the HS-82C85RH clock outputs (CLK, CLK50, PCLK) and are 

S1 

14 

1 

sampled by the rising edge of CLK. CLK, CLK50 and PCLK are stopped by S2/STOP,S1, SO being 

S2/STOP 

15 

1 

In the LHH state on the low-to-high transition of CLK. This LHH state must follow a passive HHH 
state occurring on the previous low-to-high CLK transition. CLK and CLK50 stop in the high state. 
PCLK stops In it’s current state (high or low). 

When in the crystal mode (F/C) low and a STOP command is issued, the HS-82C85RH oscillator 
will stop along with the CLK, CLK50 and PCLK outputs. When in the EFI mode, only the CLK, 
CLK50 and PCLK outputs will be halted. The oscillator circuit if operational, will continue to run. 
The oscillator and/or clock is restarted by the START Input signal going true (HIGH) or the reset 
input (RES) going low. 

^/FST 

12 

1 

SLO/FST is a level-triggered input. When HIGH, the CLK and CLK50 outputs run at the maximum 
frequency (crystal or EFI frequency divided by 3). When LOW, CLK and CLK50 frequencies are 
equal to the crystal or EFI frequency divided by 768. SLO/FST mode changes are Internally 
synchronized to-eliminate glitches on the CLK and CLK50. START and STOP control of the 
oscillator or EFI isravallable in either the SLOW or FAST frequency modes. 

The SLO/FST Input must be held LOW for at least 195 OSC/EFI clock cycles before it will be 
recognized. This eliminates unwanted frequency changes which could be caused by glitches or 
noise transients. The SLO/FST Input must be held HIGH for at least 6 OSC/EFI clock pulses to 
guarantee a transition to FAST mode operation. 

CLK 

8 

0 

PROCESSOR CLOCK: CLK is the clock output used by the HS-80C86RH processor and other 
peripheral devices. When SLO/FST is high, CLK has an output frequency which is equal to the 
crystal or EFI input frequency divided by three. When SLO/FST is low, CLK has an output frequen¬ 
cy which is equal to the crystal or EFI Input frequency divide by 768. CLK has a 33% duty cycle. 

CLK50 

10 

0 

50% DUTY CYCLE CLOCK: CLK50 Is an auxiliary clock with a 50% duty cycle and is synchro¬ 
nized to the falling edge of CLK. When SLO/FST is high, CLK50 has an output frequency which 
is equal to the crystal or EFI input frequency divided by 3. When SLO/FST is low, CLK50 has an 
output frequency equal to the crystal or EFI input frequency divided by 768. 

PCLK 

2 

0 

PERIPHERAL CLOCK: PCLK Is a peripheral clock signal whose output frequency is equal to the 
crystal or EFI input frequency divided by six and has a 50% duty cycle. PCLK frequency is 
unaffected by the state of the SLO/FST Input. 

OSC 

18 

o 

OSCILLATOR OUTPUT: OSC is the output of the internal .oscillator circuitry. Its frequency is 
equal to that of the crystal oscillator circuit. OSC is unaffected by the state of the SLO/FST input. 
When the HS-82C85RH is in the crystal mode (F/C LOW) and a STOP command is issued, the 
OSC output will stop In the HIGH state. When the HS-82C85RH is in the EFI mode (F/C HIGH), 
the oscillator (if operational) will continue to run when a STOP command is issued and OSC 
remains active. 
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HS-82C85RH 


Pin Description (Cominuod) 



RESET IN: RES is an active LOW signal which is used to generate RESET. The HS-82C85RH 
provides a Schmitt trigg er inpu t so that an RC connection can be used to establish the power-up 
reset of proper duration. RES starts crystal oscillator operation. 


RESET: RESET is an active HIGH sign al whic h is used to reset the HS-80C86RH processor. Its 
timing characteristics are determined by RES. RESET is guaranteed to bo HIGH for a minimum 
of 16 CLK pulses after the rising edge of RES. 


CLOCK SYNCHRONIZATION: CSYNC Is an active HIGH signal which allows multiple HS- 
82C85RHS to be synchronized to provide multiple in-phase clock signals. When CSYNC is HIGH, 
the internal counters are reset and force CLK, CLK50 and PCLK into a HIGH state. When CSYNC 
is LOW, the internal counters are allowed to count and the CLK,CLK50 and PCLK outputs are 
active. CSYNC must be externally synchronized to EFI. 


ADDRESS ENABLE: AEN is a n active LOW signal. AEN se rves to qualify its respective Bus 
Ready Signal (RDY1 or RDY2). AEN1 validates RDY1 while AEN2 validates RDY2. Two AEN 
signal inputs are useful in system configurations which permit the processor to access two Multi- 
Master System Buses. 


BUS READY: (Transfer Complete). RDY Is an active HIGH signal which is an indication from a 
device loca ted on the system data bus that data has been received, or is available. RDY1 is 
qualified by AEN1 while RDY2 is qualified by AEN2. 


READY SYNCHRONIZATION S ELECT: ASYNC is an input which defines the synchronization 
mode of the READY l ogic. When ASYNC Is LOW, two stages of READY synchronization are pro¬ 
vided. When ASYNC is left open or HIGH a single stage of READY synchronization Is provided. 


READY: READY is an active HIGH signal which is used to Inform the HS-80C86RH that it may 
conclude a pending data transfer. 


Ground 


+5V power supply 


Functional Diagram 


START (11) 


SLO/FST (12) 
F/C(19) 




CONDITIONING 

LOGIC 

=i 


RESTART 
, LOGIC 

RESTART 


1 



I 

I I 


1 


(16) RESET 


EXTERNAL 

FREQUENCY 

SELECT 


I OSCILLATOR I 


SPEED SELECT _ 

+ 256 0R + 1 master 

L___J OSC 


(10) CLK50 


SELECTED OSC 


PERIPHERAL 

CLOCK 

(+ 6 ) 



S2/STOP (15) 
SI (14) 
SO (13) 

RDY1 (4) 
AENT(3) 
AEN2(7) 
RDY2 (6) 
ASYNC (21) 





READY 



READY 

SELECT 



SYNC 

(24) VDD 
(9) GND 
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Specifications HS-82C85RH 


Absolute Maximum Ratings Reliability Information 

Supply Voltage......+7.0V Thermal Resistance 0ja 0jc 

Input, Output or I/O Voltage.VSS-0.3V to VDD+0.3V Brazed Seal DIP Package.. 61.1'^/W 14.rC/W 

Storage Temperature Range.-65°C to +150°C Brazed Seal Flatpack Package.. 61.1 °C/W 14.7°C/W 

Junction Temperature..... +175°C Maximum Package Power Dissipation at +125°C 

Lead Temperature (Soldering 10s).. +300°C Brazed Seal DIP Package.0.82W 

Typical Derating Factor.5.33mA/MHz Increase In IDDOP Brazed Seal Flatpack Package...0.82W 

ESD Classification..Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not irrpiied. 


Operating Conditions 

Operating Voltage Range... ..+4.5V to +5.5V Input Low Voltage..... .OV to +0.8V 

Operating Temperature Range..-55°C to +125°C Input High Voltage..3.5V to VDD 

RESET Input High Voltage..3.5V to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITIONS 

GROUP A 
SUBGROUP 

TEMPERATURE 

CLK or CLK50 Output 
High Voltage 

VOH 

VDD = 4.5V, 10 =-5.0mA, 

VIN = 0V or 4.5V 

1,2,3 

-55°C, +25°C, 
+125°C 

Output High Voltage 

VOH 

VDD = 4.5V, 10 =-2.5mA, 

VIN = 0V or 4.5V 

1,2,3 

-55°C, +25°C, 
+125°C 

Output Low Voltage 

VOL 

VDD = 4.5V, IO = 5.0mA, 

VIN = OV or 4.5V 

1,2,3 

-55®C, +25°C, 
+125°C 

Input Leakage Current 

IILorllH 

VDD = 5.5V, VIN = OV or 5.5V, 
Input Pins except: 11 to 15,21, 
23 

1,2,3 

-55°C, +25°C, 
+125°C 

Bus Hold High Leakage 
Current (Note 1) 

IBHH 

VDD = 4.5V, 5.5V, VIN = 3.0V, 
Pins: 11 to 15,21 

1,2,3 

-55°C, +25°C, 
+125°C 

Standby Power Supply 
Current 

IDDSB 

VDD = 5.5V, VIN = GNDor 

VDD, 10 = 0mA 

1,2,3 

-55°C, +25°C, 
+125°C 

Operating Power 

Supply Current 

IDDOP 

VDD = 5.5V, VIN = GNDor 

VDD, 10 = 0mA, Crystal 
Frequency = 15MHz 

1,2,3 

-55°C, +25°C, 
+125°C 

Functional Tests 

FT 

VDD = 4.5V and 5.5V, 

VIN = GNDorVDD,f=1MHz 

7,8A,8B 

-55°C,+25°C, 

+125°C 

Noise Immunity 

Functional Test 

FN 

VDD = 5.5V, 

VIN = GNDor 3.5V 
and 

VDD = 4.5V, 

VIN = 0.8V or VDD 

7,8A,8B 

-55°C, +25°C, 
+125°C 



NOTE: 

1. IBHH should be measured after raising VIN to VDD and then lowering to 3.0V 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 4.5V, T^ = -55°C to +125°C 





GROUP A 


LIMITS 


PARAMETER 

SYMBOL 

CONDITIONS 

SUBGROUP 

TEMPERATURE 

MIN 

MAX 

UNITS 

TIMING REQUIREMENTS 

External Frequency High 
Time 

TEHEL 

90%-90% 

VIN 

9,10,11 

-55°C,+25°C,+I 250 C 

25 

- 

ns 

External Frequency Low 
Time 

TELEH 

10%-10% 

VIN 

9,10,11 

-55°C, +25°C, +125°C 

25 

- 

ns 
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Specifications HS-82C85RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 4.5V, Ta = -55®C to +125°C (Continued) 


LIMITS 


PARAMETER 


EFI or Crystal Period 


External Frequency Input 
Duty Cycle 


Crystal Frequency 


RDY1. RDY2 Active Setup 
to CLK 


RDY1, RDY2 Active Setup 
to CLK 


RDY1, RDY2 Inactive Setup 
to CLK 


RDY1, RDY2 Hold to CLK 


ASYNC Setup to CLK 


ASYNC Hold to CLK 


AEN1,AEN2 Setup to 
RDY1.RDY2 


AEN1, AEN2 Hold to CLK 


CSYNC Setup to EFI 


CSYNC Hold to EFI 


CSYNC Pulse Width 


RES Setup to CLK 


SO, S1,S2/STOP Setup to 
CLK 


SO,S1,S2/STOP Hold to 
CLK 


RES, START Setup to CLK 


SLO/FST Setup to PCLK 


TIMING RESPONSES 


CLK/CLK50 Cycle Period 


CLK HIGH Time 


CLK LOW 


CLK50 HIGH Time 


CLK50LOW Time 


PCLK HIGH Time 


PCLK LOW Time 


Ready Inactive to CLK 


Ready Active to CLK 


CLK to Reset Delay 



TR1VCL ASYNC = 
High 


TR1VCL 


TCLR1X 


TAYVCL 


TCLAYX 


TA1VR1V 


TCLA1X 


TYHEH 


TEHYL 


TYHYL 


TI1HCL I Note 3 




TCLCH 


T5CHCL 


T5CLCH 


TPHPL 


TPLPH 


TRYLCL I Note 4 


TRYHCH Note 3 


TCLIL 


GROUP A 
SUBGROUP 

TEMPERATURE 

9, 10, 11 

-55°C,+25°C,+125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +I 250 C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 


9,10,11 

-55°C, +25°C, +125°C 

9,10, 11 

-55°C, +25°C, +125°C 

9, 10, 11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C, +25°C, +125°C 

9, 10,11 

-55°C, +25°C, +125°C 

9,10,11 

-55°C,+25°C, +125°C 


MIN MAX 


65 


45 


(1/3 

TCLCL)+3 


(2/3 

TCLCL)-15 


(1/2 

TCLCL)-7.5 


(1/2 

TCLCL)-7.5 



UNITS 


ns 


% 


MHz 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 




ns 


ns 


ns 


ns 


ns 

ns 

ns 


ns 


ns 

ns 




11-119 


^PROCESSOR 

PERIPHERALS 
















































































































































































































Specifications HS-82C85RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS VDD = 4.5V, Ta = -55°C to +125°C (Continued) 


LIMITS 


GROUP A 

SYMBOL CONDITIONS SUBGROUP TEMPERATURE 


PARAMETER 


CLK to PCLK HIGH Delay TCLPH 


CLK to PCLK LOW Delay TCLPL 


OSC to CLK HIGH Delay TOHCH 


OSC to CLK LOW Delay TOHCL 


OSC LOW to CLK50 HIGH TOLCH 

Delay 


CLK LOW to CLK50 LOW TCLC50L 
Skew 



9,10,11 -55®C, +25°C, +125°C 


9,10,11 -55°C, +25°C, +125°C 


9,10,11 -55°C, +25°C, +125°C 


9,10,11 -55°C, +25°C, +125°C 


9,10,11 -55°C, +25°C, +125°C 


9,10,11 -55°C, +25°C, +125°C 


NOTES: 

1. ACs tested at worst case VDD, guaranteed over full operating range 

2. Setup and hold necessary only to guarantee recognition at next clock 

3. Applies only to T3, TW states 

4. Applies only to T2 states 

5. All timing delays are measured at 1.5V, unless otherwise noted 

6 . Timing measurements made with EFI duty cycle = 50% 





MAX 

UNITS 

40 

ns 

40 

ns 

60 

ns 

70 

ns 

60 

ns 

10 

ns 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 


PARAMETER 

SYMBOL 

CONDITION 

TEMPERATURE 

Input Capacitance 

CIN 

VDD = Open, f = 1MHz, Note 2 

Ta = +25°C 

Output Capacitance 

COUT 

VDD = Open, f = 1 MHz, Note 2 

Ta = +25®C 

RESET Input Hysteresis 

(+)VT-(-)VT 

VDD = 4.5V and 5.5V 

-55®C<Ta<+125°C 


TIMING REQUIREMENTS 


LIMITS 



TSTART 

VDD = 4.5V and 5.5V 

-55°C<Ta<+125°C 

TSTOP 

VDD = 4.5V and 5.5V 

-55'’C<Xn<+125°C 


TIMING RESPONSES 


CLK/CLK50 Rise Time 

TCH1CH2 

VDD = 4.5V and 5.5V, 1 .OV to 
3.5V 

-55°C<Ta<+125°C 

CLK/CLK50 Fall Time 

TCL1CL2 

VDD = 4.5V and 5.5V, 3.5V to 
1.0V 

-55°C<Ta<+125°C 

Output Rise Time (Except 
CLK) 

TOLOH 

VDD = 4.5V and 5.5V, 0.8V to 
2.0V 

-55°C<Ta<+125°C 

Output Fall Time (Except 
CLK) 

TOHOL 

VDD = 4.5V and 5.5V, 2.0V to 
0.8V 

-55°C<Ta<+125°C 

Start/Reset Valid to CLK 
Low 

TOST 

VDD = 4.5V and 5.5V (TYP) 
Note 3 

-55°C<Ta<+125®C 

RESET Output Time High 

TRST 

VDD = 4.5V and 5.5V 

-55°C<Ta<+125°C 



1. The parameters listed in table 3 are controlled via design or process parameters and are not directly tested. These parameters are 
characterized upon initial design release and upon design changes which would affect these characteristics. 

2. All measurements referenced to device ground. 

3. Oscillator start-up time depends on several factors including crystal frequency, crystal manufacturer, capacitive load, temperature, power 
supply voltage, etc. This parameter is given for information only. 
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Specifications HS-82C85RH 


TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

See +25°C limits In Table 1 and Table 2 for Post RAD limits (Subgroups 1,7, 9) 

TABLE 5. BURN-IN DELTA PARAMETERS (+ 25 ^ 0 ) 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Static Current 

IDDSB 

±20pA 

Input Leakage Current 

IIL, IIH 

±200nA 

Output Leakage Current 

lOZL, lOZH 

±2pA 

Low Level Output Voltage 

VOL 

±80mV 

High Level Output Voltage 

VOH 

±150mV 


CONFORMANCE GROUPS 


Initial 1 

est 

100%/5004 

Interim 

Test 

100%/5004 

PDA 


100%/5004 

Final T 

est 

100%/5004 

Group 

A 

Samples/5004 

Group 

B 

B5 

Samples/5004 



Others 

Samples/5004 

Group 

C 

Samples/5004 

Group 

D 

Samples/5004 

Group 

E, Subgroup 2 

Samples/5004 


TABLES. APPLICABLE SUBGROUPS 


-Q SUBGROUPS 


1,7,9 


1,7.9 


1,7, A 


2. 3, 8A, 8B, 10,11 


1,2,3,7, 8A, 8B, 9, 10, 11 


1,2,3,7, 8A, 8B, 9, 10, 11 


1,7 


-8 SUBGROUPS 


1,7.9 


1,7 


2, 3, 8A, 8B. 10,11 


1,2,3, 7,8A, 8B, 9,10,11 


1,2, 3, 7,8A, 8B, 9,10,11 


1,7 


1,7,9 


AC Test Circuit 


FROM OUTPUT 
UNDER TEST 


1. R = 3700 at V = 2.25 for CLK and CLK50 outputs. 

2. R = 4940 at V = 2.87 for all other outputs. 

3. CL = 50pF. 

4. CL Includes probe and jig capacitance. 


R (NOTES 1,2) 


CL (NOTE 4) 


11 
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HS-82C85RH 


Waveforms 


WAVEFORMS FOR CLOCKS 


TELEL 
E- TELEH 


V—^ / V. 

.-jwt 


«-TOHCL 

tchcl-H 


TCLCH H 
«-TCLCL- 


M- TEHYL 


__:y 

-TPLPH—^ 


CSYNCI 


NOTE: All timing measurements are made at 1.5V, unless otherwise noted 


CLK AND CLK50 
-*-iH^TCH1CH2 


WAVEFORMS FOR READY SIGNALS (FOR ASYNCHRONOUS DEVICES 



AEN1,2 



TAYVCL - 
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Waveforms (Continued) 


osc 

STARTUP 

TIME 


RESET TIMING OSCILLATOR STOPPED (F/C LOW) 



NOTE: CLK, CLK50, PCLK remain in the high state until R ES go es high and 8192 valid oscillator cycles have been registered by the HS- 
82C85RH internal counter TOST time period). After RES goes high and CLK, CLK50, PCLK become active, the RESET output will 
remain high for a minimum of 16 CLK cycles (TRST). 


SLO/FST TIMING OVERVIEW 


-TLTuxnjiJxmiJiJijn^ 


FAST TO SLOW CLOCK MODE TRANSITION 


— 195 EFI OR OSC CYCLES ^ 

EFiORosc jimjuuumiir-imjuijijijijijij^ 


TSFPC* 
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HS-82C85RH 


Waveforms (continued) 

SLOW TO FAST CLOCK MODE TRANSITION 


efiorosc jinnjinfinnmrinjmfuumjuiruui^^ 



* If TSFPC is not met on one edge of PCLK, SLO/FST will be recognized on the next edge of PCLK. 


CLOCK HIGH AND LOW TIME (USING XI, X2) CLOCK HIGH AND LOW TIME (USING EFI) 



READY TO CLOCK (USING XI, X2) READY TO CLOCK (USING EFI) 



* CL = 50pF 
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Harris - Space Level ‘-Q’ Flow 

SEM - Traceable to Diffusion Method 2018 

PDA Calculation 3% Functional 

Wafer Lot Acceptance Method 5007 

5% Subgroups 1, 7, A 

Internal Visual Inspection 

Dynamic Burn-In 240 Hours, +125°C Method 1015 

Gamma Radiation Assurance Tests Method 1019 

Condition D 

100% Nondestructive Bond Pull Method 2023 

-h 25°C Electrical Tests (T2) Subgroups 1, 7, 9 (T2) 

Customer Pre-Cap Visual Inspection (Note 1) 

Burn-In Delta Calculation (TO - T2) 

Temperature Cycling Method 1010 Condition C 

Constant Acceleration Method 2001 Y1 30KG 

Particle Impact Noise Detection Method 2020, 

PDA Calculation 3% Functional 

5% Subgroups 1, 7, A 

Electrical Test -h1 25°C, -55°C 

Condition A 20G 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Serialization 

Fine and Gross Leak Tests Method 1014 

X-Ray Inspection Method 2012 (Two Views) 

Brand 

Initial Electrical Tests (TO) 

Customer Source Inspection (Note 1) 

Static Burn-In 72 Hour, -i-125°C, Method 1015 Condition A 

Group B Inspection Method 5005 (Notes 1, 2) 

+25°C Interim Electrical Tests Subgroups 1, 7, 9 (T1) 

Group D Inspection Method 5005 (Notes 1,2) 

Burn-In Delta Calculation (TO - T1) 

External Visual Inspection Method 2009 

Data Package Generation (Note 4) 

NOTES: 

1. These steps are optional, and must be negotiated as part of the order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris resenres the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. ‘-Q’ Data Pack Contains: 

Test Variables data for all read/record and delta operations. 

Cover Sheet: 

+25°C Initial Test (TO) 

a) Purchase Order Number 

+25°C Interim Test (T1) 

b) Customer Part Number 

+25°C Final Test (T2) 

c) Lot Date Code 

All +25°C Delta’s (T1-T0, T2-T0) 

d) Harris Part Number 

+125°C Final Test 

e) Lot Number 

-55®C Final Test 

f) Quantity 

Wafer Lot Acceptance Report (includes SEM). 

Certificate of Conformance (as found on shipper). 

X-Ray report and Film. 

Shippable serial number list. 

Radiation Testing Certificate of Conformance. 

Test Attributes (including Group A) for all test temperatures. 

Assembly Attributes (Post seal). 


Harris - ^-8^ Flow 

Internal Visual Inspection 
Gamma Radiation Assurance Tests Method 1019 
Customer Pre-Cap Visual Inspection (Note 1) 

Temperature Cycling Method 1010 Condition C 
Fine and Gross Leak Tests Method 1014 
Constant Acceleration Method 2001 Y1 30KG 
Initial Electrical Tests 

Dynamic Burn-In 160 Hours, +125°C Method 1015 
Condition D 

-h 25°C Electrical Tests Subgroups 1,7, 9 
PDA Calculation: 5% Subgroups 1,7 

NOTES: 

1. These steps are optional, and must be negotiated as part of the order. 

2. Group B and D data package contains Attributes Data plus Variables Data. 

3. Harris reserves the right to perform Alternate Group A. The 5% PDA is still applicable. 

4. *-8’ Data Pack Contains: 

Assembly Attributes (Post Seal). 

Test Attributes (Including Group A). 

Radiation Testing Certificate of Conformance. 

Certificate of Conformance (as found on shipper). 


Electrical Test +125°C, -55°C 

Group A Inspection Method 5005. 5% PDA (Note 3) 

Brand 

Customer Source Inspection (Note 1) 

Group C Inspection Method 5005 (Notes 1,2) 
Group D Inspection Method 5005 (Notes 1,2) 
External Visual inspection Method 2009 
Data Package Generation (Note 4) 
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Metallization Topology 

DIE DIMENSIONS: 

2770p.m X 3130^m x 483^lm ± 25|xm 

METALLIZATION: 

Type: Al/Si 

Thickness: 11 kA ± 2kA 

GLASSIVATION: 

Type: Si02 
Thickness: 8kA ± 1kA 


DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature: Ceramic DIP- 460°C (Max) 

WORST CASE CURRENT DENSITY: 

1.6x 10^ A/cm^ 


Metallization Mask Layout 


HS-82C85RH 




READY (5) 



(16) RESET 
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Functional Description 

The HS-82C85RH Static Clock Controller/Generator 
provides simple and complete control of static CMOS 
system operating modes. The HS-82C85RH can operate 
with either an external crystal or an external frequency 
source and can support full speed, slow, stop-clock and 
stop-oscillator operation. While It Is directly compatible with 
the Harris HS-80C86RH CMOS 16-blt static microprocessor, 
the HS-82C85RH can also be used for general purpose 
system clock control. 

Separate signals are provided on the HS-82C85RH for stop 
and start control of the crystal oscillator and clock outputs. A 
single control line determines fast (crystal/EFI frequency 
divided by 3) or slow (crystal/EFI frequency divided by 768) 
mode operation. A clock synchronization Input is provided to 
allow the use of multiple HS-82C85RHs In the same system. 
The HS-82C85RH generates the proper HS-80C86RH reset 
pulse, and it also handies all data transfer timing by generat¬ 
ing the HS-80C86RH ready signal. 

Automatic maximum mode HS-80C86RH software HALT 
instruction decode logic Is present to ease the design of 
software-based clock control systems and provides com¬ 
plete software control of STOP mode operatlon.Automatic 
minimum mode software HALT instruction decoding can be 
easily Implemented with a single 74HC74 device. Restart 
logic insures valid clock start-up and complete synchroniza¬ 
tion of CLK, CLK50 and PCLK. 

Static Operating Modes 

The HS-82C85RH Static Clock Controller can be dynami¬ 
cally set to operate In any one of four modes at anyone time: 
FAST, SLOW, STOP-CLOCK and STOP-OSCILLATOR. 
Each mode has distinct power and performance characteris¬ 
tics which can be matched to the needs of a particular sys¬ 
tem at a specific time (See Table 1). 

Keep In mind that a single system may require all of these 
operating modes at one time or another during normal oper¬ 
ation. A design need not be limited to a single operating 
mode or a specific combination of modes. The appropriate 
operating mode can be matched to the power-performance 
level needed at a specific time or In a particular circum¬ 
stance. 


Reset Logic 

The HS-82 C85RH reset logic provides a Schmitt trigger 
input (RES) and a synchronizing flip-flop to generate there 
set timing. The reset signal is synchronized to the falling 
edge of CLK. A simple RC network can be used to provide 
power-on reset by utilizing this functi^ of the HS- 
82C85RH.When in the crystal oscillator (F/C = LOW ) or the 
EFI (F/C = HIGH) mode, a LOW state on the RES input will 
set the RESET output to the HIGH state. It will also restart 
the oscillator circuit if it is In the idle state. The RESET output 
is guaranteed to stay in the HIGH state for a minimum of 16 
CLK cycles after a low-to-high transition of the RES input. 

An oscillator restart count sequence will not be disturbed by 
RESET If this count is already in progress. After the restart 
counter expires, the RESET output will stay HIGH at least for 
16 periods of CLK before going LOW. RESET can be kept 
high beyond this time by a continuing low Input on the RES 
Input. 

If F/C is low (crystal oscillator mode), a low state on RES 
starts the crystal oscillator circuit. The stopped outputs 
remain Inactive, until the oscillator signal amplitude reaches 
the XI Schmitt trigger input threshold voltage and 8192 
cycles of the crystal oscillator output are counted by an inter¬ 
nal counter. After this count is complete, the stopped outputs 
(CLK, CLK50, PCLK) start cleanly with the proper phase 
relationships. 

This 8192 count requirement Insures that the CLK, CLK50 
and PCLK outputs will meet minimum clock requirements 
and will not be affected by unstable oscillator characteristics 
which may exist during the oscillator start-up sequence. This 
sequence is also followed when a START command is 
issued while the HS-82C85RH oscillator is stopped. 

Oscillator/Clock Start Control 

Once the oscillator Is stopped (or committed to stop) or at 
power-on, the restart sequ ence is initiated by a HIGH state 
on START or LOW state on RES. If F/C is HIGH , then restart 
occurs immediately after the START or RES input Is syn¬ 
chronized internally. This Insures that stopped outputs (CLK, 
PCLK, OSC and CLK50) start cleanly with the proper phase 
relationship. 


TABLE 1. STATIC SYSTEM OPERATING MODE CHARACTERISTICS 


OPERATING 

MODE 

DESCRIPTION 

POWER LEVEL 

PERFORMANCE 

Stop-Oscillator 

All system clocks and main clock oscillator are 
stopped 

Maximum savings 

Slowest response due to 
oscillator restart time 

Stop-Clock 

System CPU and peripherals clocks stop but 
main clock oscillator continues to run at rated 
frequency 

Reduced system power 

Fast restart - no oscillator 
restart time 

Slow 

System CPU clocks are slowed while peripheral 
clock and main clock oscillator run at rated 
frequency 

Power dissipation slightly high¬ 
er than Stop-Clock 

Continuous operation at low 
frequency 

Fast 

All clocks and oscillators run at rated frequency 

Highest power 

Fastest fesponse 
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If F/C is low (crystal oscillator mo de), a HIGH state on the 
START Input or a low state on RES causes the crystal 
oscillator to be restarted. The stopped outputs remain 
stopped, until the oscillator signal amplitude reaches the X1 
Schmitt trigger input threshold voltage and 8192 cycles of 
the crystal oscillator output are counted by. an internal 
counter. After this count is complete, the stopped outputs 
(CLK, CLK50, PCLK) start cleanly with the proper phase 
relationships. 

Typically, any input signal which meets the START Input 
timing requirements can be used to start the HS-82C85RH. 
In many cases, this would be the INT output from an HS- 
82C59A CMOS Priority Interrupt Controller (See Figure 1). 
This output, which is active high, can be connected to both 
the HS-82C85RH START pin and to the INTR input on the 
microprocessor. 




FIGURE 1. START CONTROL USING HS-82C59ARH INTER¬ 
RUPT CONTROLLER 

When the INT output becomes active (as a result of a 
“restart” IRQ or a system reset), the oscillator/clock circuit on 
the HS-82C85RH will restart. Upon completion of the 
appropriate restart sequence, the CLK signal to the CPU will 
become active. The CPU can then respond to the stlli-pend- 
ing interrupt request. 

Oscillator/Clock Stop Control 

The SO, S1, and S2/STOP control lines determine when the 
HS-82C85RH clock outputs or oscillator will stop. These 
three lines are designed to connect directly to the MAXImum 
mode HS-80C86RH status lines as shown in Figure 2. 


FIGURE 2. STOP CONTROL USING HS-80C86RH MAXIMUM 
MODE STATUS LINES 

When used in this configuration, the HS-82C85RH will 
automatically recognize a software HALT command from the 
HS-80C86RH and stop the system clocks or oscillator.This 
allows complete software control of the STOP function. 

If the HS-8CyD86RH is used in the MIN imum mod e, the HS- 
82C85RH can be controlled using the S2/STOP input (with 
SO and SI held high). This can be done using the circuit 
shown in Figure 3. Since the HS-80C86RH, when executing 
a halt Instruction In minimum mode, issues a sin gle ALE 
pulse with no corresponding bus signals (DEN remains 
high), the ALE pulse will be clocked through the 74HC74 and 
put the HS-82C85RH Into stop mode. 

The HS-82C85RH status inputs ^STOP, SI, SO are 
sampled on the rising edge of CLK. The o scil l ator (F /C LOW 
only) and clock outputs are stopped by S2/STOP, SI, SO 
being In the LHH state on a low-to-high transition of CLK. 
This LHH state must follow a passive HHH state occurring 
on the previous low-to-high CLK transItion.CLK and CLK50 
will stop in the logic HIGH state after two additional complete 
cycles of CLK. PCLK stops In its current state (HIGH or 
LOW). This is true for both SLOW and FAST mode 
operation. 

Stop-Oscillator Mode 

When the HS-82C85RH Is stopped while In the crystal mode 
(F/C LOW), the oscillator, in addition to all system clock 
signals (CLK, CLK50 and PCLK), are stopped. CLK and 


HS-80C86RH 

MICROPROCESSOR 


74HC74 QUAD D FLIP-FLOP WITH CLEAR 















4Q 


HS-82C85RH 
CLOCK CONTROLLER/ 
GENERATOR 


TOHS-80C86RH , 
& PERIPHERALS 


FIGURE 3. STOP CONTROL USING HS-80C86RH IN MINIMUM MODE 
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CLK50 stop in the high state. PCLK stops in its current state 
(high or low). 

With the oscillator stopped, HS-82C85RH power drops to its 
lowest level. All clocks and oscillators are stopped. All 
devices In the system which are driven by the HS-82C85RH 
go Into the lowest power standby mode.The HS-82C85RH 
also goes into standby and requires a power supply current 
of less than 100mA. 

Stop-Clock Mode 

When the HS-82C85RH is in the EFI mode (F/C HIGH) and 
a STOP command Is Issued, all system clock signals (CLK, 
CLK50 and PCLK) are stopped. CLK and CLK50 stop In the 
high state. PCLK stops In Its current state (high or low). 

The HS-82C85RH can also provide Its own EFI source 
simply by cojinectlng the OSC output to the EFI input and 
pulling the F/C input HIGH. This puts the HS-82C85RH Into 
the External Frequency Mode using Its own oscillator as an 
external source signal (See Figure 4). In this configuration, 
when the HS-82C85RH is stopped in the EFI mode, the 
oscillator continues to run. Only the clocks to the CPU and 
peripherals (CLK, CLK50 and PCLK) are stopped. 



FIGURE 4. STOP-CLOCK MODE IN EFI MODE WITH OSCILLA¬ 
TOR AS FREQUENCY SOURCE 


Clock Slow/Fast Operation 

The SLO/FST Input determines whether the CLK and CLK50 
outputs run at full speed (crystal or EFI frequency divided by 
3) or at slow speed (crystal or EFI frequency divided by 768) 
(See Figure 5). When in the SLOW mode,HS-82C85RH 
stop-clock and stop-oscillator functions operate in the same 
manner as In the FAST mode, and the frequency of PCLK is 
unaffected. 

The SLOW mode allows the CPU and the system to operate 
at a reduced rate which, in turn, reduces system power. For 
example, the operating power for the HS-8CX)86RH CPU Is 
lOm/V/MHz of clock frequency. When the SLOW mode Is 
used in a typical 5MHz system, CLK and CLK50 run at 
approximately 20kHz. At this reduced frequency, the 
average operating current of the CPU drops to 200mA. 
Adding the HS-80C86RH 500mA standby current brings the 
total current to 700mA. 

While the CPU and peripherals run slower and the HS- 
82C85RH CLK and CLK50 outputs switch at a reduced 
frequency, the main HS-82C85RH oscillator is still running at 
the maximum frequency (determined by the crystal or EFI 
input frequency) Since. CMOS power is directly related to 
operating frequency, HS-82C85RH power supply current will 
typically be reduced by 25% - 35%. 

Internal logic requires that the SLO/FST pin be held low for 
at least 195 oscillator or EFI clock pulses before the SLOW 
mode command is recognized. This requirement eliminates 
unwanted FAST-to-SLOW mode frequency changes which 
could be caused by glitches or noise spikes. 

To guarantee FAST mode recognition, the SLO/FST pin 
must be held high for at least 3 OSC or EFI pulses. The HS- 
82C85RH will begin FAST mode operation on the next PCLK 
edge after FAST command recognition. Proper CLK and 
CLK50 phase relationships are maintained and minimum 
pulse width specifications are met. 

FASt-to-SLOW or SLOW-to-FAST mode changes will occur 
onihe next rising or falling edge of PCLK. It Is important to 
remember that the transition time for operating frequency 
changes, which are dependent upon PCLK, will vary with the 
HS-82C85RH oscillator or EFI frequency. 
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Slow/Fast Mode Control 

The HS-82C55ARH programmable peripheral interface can 
be used to provide slow/fast m ode c ontrol by connecting one 
of the port pins directly to the SLO/FST pin (See Figure 6). 
Wit h the port pin configured as an output, software control of 
the SLO/FST pin Is provided by simply writing a logical one 
(FAST mode) or logical zero (SLOW Mode) to the 
corresponding port. PORT C is well-suited for this function 
due to its bit set and reset capabilities. 


HS-82C85RH 

CLOCK 

CONTROLLER 

GENERATOR 


HS-82C55RH 

PERIPHERAL 

INTERFACE 


HS-80C86RH 

^PROCESSOR 


Oscillator 

The oscillator circuit of the HS-82C85RH is designed 
primarily for use with an external parallel resonant, 
fundamental mode crystal from which the basic operating 
frequency Is derived. The crystal frequency must be three 
times the required CPU clock. X1 and X2 are the two crystal 
input connections. The output of the oscillator is buffered 
and available at the OSC output (pin 18) for generation of 
other system timing signals. 

For the most stable operation of the oscillator (OSC) output 
circuit, two capacitors (Cl = C2) are recommended. 
Capacitors Cl and C2 are chosen such that their combined 
capacitance matches the load capacitance as specified by 
the crystal manufacturer. This Insures operation within the 
frequency tolerance specified by the crystal manufacturer. 

The crystal/capacitor configuration and the formula used to 
determine the capacitor values are shown In Figure 7. 
Crystal Specifications are shown In Table 3. For additional 
information on crystal operation, see Harris publication Tech 
Brief 47. 


FIGURES. SLOW/FAST MODE CONTROL USING HS-82C55RH 
PERIPHERAL INTERFACE 

Alternate Operating Modes 

Using alternate modes of operation (slow, stop-clock, stop- 
oscillator) will reduce the average system operating power 
dissipation in a static CMOS system (See Table 2). This 
does not mean that system speed or throughput must be 
reduced. When used appropriately, the slow, stop-clock, 
stop-oscillator modes can make your design more power- 
efficient while maintaining maximum system performance. 

TABLE 2. TYPICAL SYSTEM POWER SUPPLY CURRENT FOR 
STATIC CMOS OPERATING MODES 


' 

1 

FAST 

SLOW 

STOP- 

CLOCK 

STOP- 

OSC 

CPU Frequency 

5MHz 

20KHZ' 

DC 

DC 

XTAL Frequency 

15MHz 

15MHz 

15MHz 

DC 

IDD 

HS-80C86RH 

50mA 

2.5mA 

250pA 

250^lA 

HS-82C85RH 

24.7mA 

16.9mA 

14.1mA 

24.4pA 

HS-82C08RH 

1.0mA 

lO.OpA 

I.OpA 

1.0pA 

82C82 

1.7mA 

6.5mA 

I.OpA 

I.OpA 

HS-82C54RH 

943.0pA 

915.0HA 

I.OpA 

I.OpA 

HS-82C55ARH 

3.2pA 

1.2pA 

I.OpA 

1.0^lA 

74HCXX + Other 

2.9mA 

IIO.OpA 

90.0pA 

90.0pA 

HS-65262RH 

4.0mA 

50.0pA 

lO.OpA 

lO.OpA 

HS-6617RH 

6.3mA 

52.5pA 

12.0pA 

12.0pA 


NOTE: All measurements taken at room temperature, VDD = +5.0V. 
Power supply current levels will be dependent upon system 
configuration and frequency of operation. 


CRYSTAL □ 
2.4MHz-15MHz V 



(Including stray capacitance) 


FIGURE 7. CRYSTAL CONNECTION 


TABLES. CRYSTAL SPECIFICATIONS 


PARAMETER 

TYPICAL CRYSTAL SPECIFICATION 

Frequency 

2.4MHz to 15MHz 

Type of Operation 

Parallel Resonant, Fund. Mode 

Load Capacitance 

20pF or 32pF 

R SERIES (Max) 

560 (f = 15MHz, CL = 32pF), 

1050 (f= 15MHz, CL = 20pF) 


Frequency Source Selection 

The F/C input is a strapping pin that selects either the crystal 
oscillator or the EFI Input as the source frequency for clock 
generation. If the EFI input is selected as the source, the 
oscillator section (OSC output) can be used Independently 
for another clock source. If a crystal is not used, then crystal 
input XI (pin 23) must be tied to VDD or GND and X2 (pin 
22) should be left open. If the EFI mode is not used, then EFI 
(pin 20) should be tied to VDD or GND. 
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HS-B2C85RH 


Clock Generator 

The clock generator consists of two synchronous divide-by- 
three counters with special clear Inputs that inhibit the count¬ 
ing. One counter generates a 33% duty cycle waveform 
(CLK) and the other generates a 50% duty cycle waveform 
(CLK50). These two counters are negative-edge synchro¬ 
nized, with the low-going transitions of both waveforms 
occurring on the same oscillator transition.The CLK and 
CLK50 output f reque ncies are one-third of the base input 
frequency when SLO/FST is high an d are equal to the base 
input frequency divided by 768 when SLO/FST is low. 

The CLK output is a 33% duty cycle clock signal designed to 
drive the HS-80C86RH microprocessor directly. CLK50 has 
a 50% duty cycle output synchronous with CLK, designed to 
drive coprocessors and peripherals requiring a 50% duty 
cycle clock. 

PCLK is a peripheral clock signal with an output frequency 
equal to the oscillator or EFI frequency divided b y 6. P CLK 
has a 50% duty cycle. PCLK is unaffected by SLO/FST. 
When the HS-82C85RH is placed in the STOP mode, PCLK 
will re main in its current state (logic high or logic low) until a 
RES or START command restarts the HS-82C85RH clock 
circuitry. PCLK Is negative-edge synchronized with CLK and 
CLK50. 

Since PCLK continues to run at the same frequency 
regardless of the state of the SLO/FST pin, it can be used by 
other devices in the system which need a fixed high 
frequency clock. For example, PCLK could be used to clock 
an HS-82C54RH programmable interval timer to produce a 
real-time clock for the system or as a baud rate generator to 
maintain serial data communications during SLOW mode 
operation. 

Clock Synchronization 

The clock synchronization (CSYNC) Input allows the output 
clocks to be synchronized with an external event (such as 
another HS-82C85RH clock signal). CSYNC going active 
causes all clocks (CLK, CLK50 and PCLK) to stop in the 
HIGH state. 

It Is necessary to synchronize the CSYNC input to the EFI 
clock using two flip-flops as shown in Figure 8. Multiple 


external flip-flops are necessary to minimize the occur¬ 
rence of metastable (or indeterminate) states. 

Ready Synchronization 

Two RDY Inputs (RDY1, RDY2) are provided to accommo¬ 
date two syste m bu ses. Ea ch RDY input is qualified by its 
corresponding AEN input (AEN1, AEN2). Reception of a 
valid RDY signal causes the HS-82C85RH to output READY 
high, informing the HS-80C86RH that the pending data 
transfer may be concluded. (See HS-80C86RH data sheet 
system timing). 

Synchronization is required for all asynchronous active¬ 
going edges of either RDY input to guarantee that the RDY 
set up and hold times are met. Inactive-going edges of RDY 
In normally ready systems do not require synchronization 
but must satisfy RDY setup and hold as a matter of proper 
system design. 

The ASYNC input defin es two m odes of RDY synchroniza¬ 
tion operation. When ASYNC is LOW, two stages of 
synchronization are provided for active RDY input signals. 
Positive-going asynchronous RDY Inputs will first be 
synchronized to flip-flop one at the rising edge of CLK 
(requiring a setup time TR1VCH) and then synchronized to 
flip-flop two at the next falling edge of CLK, after which time 
the READY output will go HIGH. 

Negative-going asynchronous RDY Inputs will be synchro¬ 
nized directly to flip-flop two at the falling edge of CLK, after 
which time the RDY output will go inactive. This mode of 
operation is intended for use by asynchronous (normally not 
ready) devices in the system which cannot be guaranteed by 
design to meet the required RDY setup timing (TR1VCL) on 
each bus cycle. 

When ASYNC is high or left open, the first RDY flip-flop is 
bypassed in the RDY synchronization logic. RDY inputs are 
synchronized by flip-flop two on the falling edge of CLK 
before they are presented to the processor. This mode is 
available for synchronous devices t hat can b e guaranteed to 
meet the required RDY setup time. ASYNC can be changed 
on every bus cycle to select the appropriate mode of 
synchronization for each device in the system. 



(TO OTHER HS-82C85RH8) 
FIGURE 8. CSYNC SYNCHRONIZATION METHODS 
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SEMICONDUCTOR 


HS-83C55RH 


December 1992 


Radiation Hardened 
16K Bit CMOS ROM 


Features 

• Radiation Hardened EPI-CMOS 

- Totai Dose 1 x 10^ RAD(Si) 

- Transient Upset >1x10^ RAD(Si)/s (Ports and DDR) 

- Latch-Up Free > 1 x 10^^ RAD(SI)/s 

• 2048 Words X 8 Bits ROM 

• Eiectrically Equivalent to Sandia SA3002 

• Pin Compatible with Intel 8355 

• Bus Compatible with HS-80C85RH 

• Single 5 Volt Power Supply 

• Low Standby Current 100|iA Max 

• Low Operating Current 2mA/MHz 

• Completely Static Design 

• Internal Address Latches 

• Two General Purpose 8-Bit I/O Ports 

• Multiplexed Address and Data Bus 

• Seif Aligned Junction Isolated (SAJI) Process 

• Military Temperature Range -55°C to +125°C 

Description 

The HS-83C55RH is a radiation hardened ROM and I/O chip fabricated 
using the Harris radiation hardened Self-Aligned Junction Isolated (SAJI) 
silicon gate technology. Latch-up free operation is achieved by the use of 
epitaxial starting material to eliminate the parasitic SCR effect seen in 
conventional bulk CMOS devices. 

The HS-83C55RH Is intended for use with the HS-80C85RH radiation 
hardened microprocessor system. 

The ROM portion Is designed as 16,384 mask programmable cells orga¬ 
nized in a 2048 word x 8-bit format. A maximum post irradiation access 
time of 340ns allows the HS-83C55RH to be used with the HS-80C85RH 
CPU without any wait states. This ROM is designed for operation utilizing 
a single 5 volt power supply. 


Pinout 

HS-83C55RH 40 LEAD BRAZE SEAL DIP 
COMPLIANT OUTLINE D5, CONFIGURATION 3 
TOP VIEW 



Block Diagram 





mkv 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright ©Harris Corporation 1992 -n loc 


File Number 3045 
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HS-83C55RH 


Pin Description 


SYMBOL 

PIN 

NUMBER 

TYPE 

DESCRIPTION 

ALE 

11 

■ 

Address Latch Enable: When high, ADO-7, lO/M, A8-0, CE2, and ^1, enter the address latch¬ 
es. The signals (AD, lO/M, A8-10, CE2, CE1) are latched In at the trailing edge of ALE.* 

ADO-7 

12-19 

1 

Address/Data Bus (Bidirectional): The lower 8-blts of the ROM or I/O address are applied to the 
bus lines when Ai^ Is high. During an I/O cycle. Port A or B is selected based on the latched 
value of ADO. If RD or lOR is low when the latched chip enables are active, the output buffers 
present data on the bus. 

A8-10 

21,22, 23 

1 

Address Bus: High order bits of the ROM address. They do not affect I/O operations. 

CE1,CE2 

1.2 

1 

Chip Enable Inputs: ^1 is active low and CE2 is active hIgh.The HS-83C55RH can be access¬ 
ed only when BOTH Chip Enables are active at the time the ALE signal latches them In. If either 
Chip Enable input is not active, the ADO-7 and READY outputs will be in a high impedance state. 

lO/M 

7 

■1 

I/O Memory: If the latched lO/M is high when ^ Is low, the output data comes from an I/O port. 

If it is low, the output data comes from the ROM. 

m 

9 

1 

Read: If the latched Chip Enables are active when ^ goes low, the ADO-7 output buffers are 
enabled and output either the selected ROM location or I/O port. When both RD and lOR are 
high, the ADO-7 output buffers are 3-stated. 

low 

10 

■ 

I/O Write: If the latched Chip Enables are active, a low on lOW causes the output gort pointed 
to by the latched value of ADO to be written with the data on ADO-7. The state of iO/M is ignored. 

CLK 

3 

1 

Clock: Used to force the READY into Its high impedance state after it has been forced low by 
CE1, low, CE2 high and ALE high. 

READY 

6 

0 

READY: A 3-state output controlled by CE1, CE2, ALE and CLK. READY is forced low when the 
Chip Enables are active during the time ALE is high, and remains low until the rising edge of the 
next CLK. 

PAO-7 

24-31 

I/O 

Port A: General purpose I/O pins. Their input/output direction is determined by the contents of 
the Data Direction Register (DDR). Port A is selected for write operations when the Chip Enables 
are active and lOW is low and a 0 was previously latched from ADO, AD1. 

Read operation is selected by either lOR low and active Chip Enables and ADO and ADI low, or 
lO/M high, RD low, active chip enables, and ADO and ADI, LOW. 

PBO-7 

32-39 

I/O 

Port B: This general purpose I/O port is identical to Port A except that it is selected by a 1 latched, 
from ADO and a 0 from AD1. 

RESET 

■ 

1 

Reset: An input high causes all pins in Port A and B to assume input-mode. (Clear DDR 
Register.) 

lOR 

8 

1 

I/O Read: When the Chip Enables are active, a low on lOR will output th^elected I/O port onto 
the AD bus. lOR low performs the same function as the combination lO/M high and RD low. 
When lOR is not used in a system, lOR should be tied to VCC. 

VDD 

40 

1 

Voltage: +5 Volt 

GND 

20 

1 

Ground: Ground Reference. 


* ALE must be clocked once after power up. 
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Specifications HS-83C55RH 


Absolute Maximum Ratings 


Reiiabiiity information 

.+7.0V Thermal Resistance 


Supply Voltage.. +7.0V Thermal Resistance Gja Gjc 

Input, Output or I/O Voltage.GND-0.3V to VDD+0.3V Braze Seal DIP Package. 25.8X/W 9.9°C/W 

Storage Temperature Range.-65°C to +150°C Maximum Package Power Dissipation at +125°C 

Junction Temperature.+175°C Braze Seal DIP Package.1.94W 

Lead Temperature (Soldering 10s).+300°C 

Typical Derating Factor.1.5mA/MHz Increase in IDDOP 

ESD Classification.Class 1 

CAUTION: Stresses above those listed in “Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. 


Operating Conditions 

Operating Voltage Range. 

Operating Temperature Range. 


+4.75V to +5.25V Input Low Voltage.OV to +0.8V 

. -55°C to +125°C Input High Voltage.VDD -0.5V to VDD 


TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS 

All Devices are Guaranteed at Worst Case Limits and Over Radiation. Dynamic Current is Proportional to Operating Frequency. 


LIMITS 


PARAMETERS 


Input Leakage 
Current 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Output Leakage 
Current 


Static Current 


Dynamic Current 


Functional Tests 


SYMBOL 

CONDITIONS 

IIH 

VDD = 5.25V, VIN = OV 

Pin Under Test = VDD 

IIL 

VDD = 5.25V, VIN = 5.25V 

Pin Under Test = OV 

VOH 

VDD = 4.75V, IOH =-2.0mA 

VOL 

VDD = 5.25V, IOL=: 2.0mA. 

lOZL 

VDD = 5.25V, VIN = OV 

lOZH 

VDD = 5.25V, VIN = 5.25V 

IDDSB 

VDD = 5.25V 

IDDOP 

VDD = 5.25V, f= 1MHz 

FT 

VDD = 4.75V and 5.25V, 

VIH = VDD-0.5, VIL = 0.8V 


GROUP A 

SUBGROUPS TEMPERATURE I MIN 


1,2.3 


1.2,3 


1,2,3 


1,2,3 


1.2,3 


1.2,3 


1,2,3 


1,2,3 


7, 8A, 8B 


-55°C, +25°C, or 
+125°C 


-55°C, +25°C, or 
+125°C 


-55°C, +25°C, or 4.25 
+125°C 


-55°C, +25°C, or 
+125°C 


-55°C,+25°C, or -10 
+125°C 


-55°C, +25°C, or 
+125°C 


-55°C, +25°C, or 
+125°C 


-55°C, +25°C, or 
+125°C 


-55°C, +25°C, or 
+125°C 


MAX UNITS 


1.0 





^A 


^A 


5.0 mA/MHz 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS 

AC Tests are Guaranteed Through Functional Testing with the Clock Period Equal to 500ns. TRDE + TRDF are the Only Read and Record 
Parameters. Output Timings are Measured with a Capacitive Load CL = 170pF, VIH = 4.25, and VIL = 0.8V 


TEMPERATURE 


-55°C, +25°C, +125°C 


-55°C, +25°C, +125°C 


-55°C, +25°C, +125°C 


-55°C, +25°C, +125°C 


-55°C, +25°C, +125°C 


-55°C, +25°C, +125°C 


-55°C, +25°C, +125°C 


-55°C, +25°C, +125°C 




GROUP A 

PARAMETERS 

SYMBOL 

SUBGROUPS 

Data Bus Float After Read 

TRDF 

9,10,11 

Read Control to Data Bus Enable 

TRDE 

9,10,11 

Clock Pulse Width Low 

T1 

- 9,10,11 

Clock Pulse Width High 

T2 

9,10,11 

Clock Rise and Fall Times 

TR, TF 

9,10,11 

Address to Latch Setup Time 

TAL 

9,10,11 

Address Hold Time After Latch 

TLA 

9,10,11 

Latch to Read/Write Control 

TLC 

9,10,11 
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Specifications HS-83C55RH 


TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued) 


AC Tests are Guaranteed Through Functional Testing with the Clock Period Equal to 500ns. TRDE + TRDF are the Only Read and Record 
Parameters. Output Timings are Measured with a Capacitive Load CL = 170pF, VIH = 4,25, and VIL = 0.8V 


PARAMETERS 

SYMBOL 

GROUP A 
SUBGROUPS 

TEMPERATURE 

LIMITS 

UNITS 

MIN 

MAX 

Valid Out Delay from Read Control (Note 1) 

TRD 

9,10,11 

-55°C, +25°C, +125°C 

- 

140 

ns 

Address Stable to Data Out Valid (Note 2) 

TAD 

9,10,11 

-55°C, +25°C, +125°C 

- 

340 

ns 

Latch Enable Width 

TLL 

9,10,11 

-55°C, +25°C, +125°C 

120 

- 

ns 

ReadAAfrite Control of Latch Enable 

TCL 

9,10,11 

-55°C, +25°C, +125°C 

40 

- 

ns 

Read/Write Control Width 

TCC 

9,10,11 

-55°C, +25°C, +125°C 

200 

- 

ns 

Data In to Write Setup Time 

TDW 

9,10,11 

-55°C, +25°C, +125°C 

150 

- 

ns 

Data In Hold Time After Write 

TWD 

9,10,11 

-55°C, +25°C, +125°C 

10 

- 

ns 

Write to Port Output 

TWP 

9,10,11 

-55°C, +25°C, +125°C 

- 

300 

ns 

Port Input Setup Time 

TPR 

9,10, 11 

-55°C, +25°C, +125°C 

50 

- 

ns 

Port Input Hold Time 

TRP 

9,10,11 

-55°C, +25°C, +125°C 

50 

- 

ns 

Ready Hold Time 

TRYH 

9,10,11 

-55°C,+25°C,+125°C 

0 

160 

ns 

Address CE to Ready 

TARY 

9,10,11 

-55°C, +25°C, +125°C 

- 

160 

ns 

Recovery Time Between Controls 

TRV 

9,10,11 

-55°C, +25°C, +125°C 

300 

- 

ns 


NOTES: 

1. Or TAD - (TAL + TLC), whichever Is greater. 

2. Defines ALE to Data Out Valid in conjunction with TAL. 


TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS 




(NOTE 1) 
CONDITIONS 


LIMITS 


PARAMETERS 

SYMBOL 

TEMPERATURE 

MIN 

MAX 

UNITS 

Input Capacitance 

CIN 

VDD = Open, f= 1MHz 

Ta=:+25°C 

- 

10 

PF 

I/O Capacitance 

Cl/0 

VDD = Open, f= 1MHz 

Ta = +25°C 

• - 

12 

PF 

Output Capacitance 

COUT 

VDD = Open, f= 1MHz 

Ta = +25°C 

- 

10 

pF 


NOTE: 


1. All measurements referenced to device ground. 

TABLE 4. POST 100K RAD ELECTRICAL PERFORMANCE CHARACTERISTICS 

NOTE: The post irradiation test conditions and limits are the same as those listed in Table 1 and 2. 


TABLE 5. BURN-IN DELTA PARAMETERS (+25<’C) 


PARAMETER 

SYMBOL 

DELTA LIMITS 

Output Low Voltage 

VOL 

±60mV 

Output High Voltage 

VOH 

±400mV 

Input Leakage Current 

ML 

±100nA 

Input Leakage Current 

IIH 

ilOOnA 

Static Current 

IDDSB 

±30pA 
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HS-83C55RH 


A.C. Testing Input, Output Waveform A.C. Testing Load Circuit (Note 1 ) 

INPUT/OUTPUT I I 


CL*x100pF 


INPUT 



OUTPUT 

DEVICE 

UNDER 

VIH - 

V imu 

yDQ V 

-VOH 

TEST 

VIL - 

Aj_ 

_lA 

-VOL 



A.C. TESTING; All input signals must switch between VIL max and VIH min, * CL includes stray and jig capacitance, 
tr and tf must be less than or equal to 15ns. 

NOTES; 

1. Output timings are measured with purely capacitive load. 

2. Devices screened to more rigorous electrical specifiecations are available. Contact your nearest Harris representative for details. 
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Waveforms (continued) 

INPUT MODE 


RDJ2B 

lOR 


PORT 

INPUT _ /: 


DATA* 

BUS 


OUTPUT MODE 


low 


PORT 

OUTPUT 


DATA* 
BUS ^ 


WAIT STATE 



NOTE: READY = 0 


HS-83C55RH 



DATA BUS TIMING IS SHOWN IN FIGURE 4. 













HS-83C55RH 


Burn-In Circuits 


HS-83C55RH 40 PIN DIP 


HS-83C55RH 40 PIN DIP 




NOTES: 

VDD = 10V±10% 

16K ROM 
Ta Min = 125°C 

All Resistors are 10kQ ± 10%, 1.4 Watt 
Part is staticisensitive. Voltage must be ramped. 


VDD = 10V±10% 

16KROM 
Ta = 125°C 
C2 = C3 

R1 = 100Kn± 10%, 1/4 Watt. 

All other resistors 10Kfl ± 10%, 1/4 Watt. 

Part is static sensitive. Voltage must be ramped. 

C2 thru C3 = 200kHz and have 50% duty cycles. 

Cl = 200kHz and have 20% duty cycle. 

FO = 100kHz, FI = FO/2, F2 = FI/2 ... F11 = FI0/2 
Frequencies Fn defined by: Fn = F(n-1)/2 where FO = 100kHz e.g. 
FI = 50kHz, F2 = 25kHz... All Fn’s have 50% duty cycle. 

Part is static sensitive. 
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HS-83C55RH 


Radiation Screening Procedure 

1. A random sample of two dice per wafer is drawn from the wafer 
lot. Wafer identity is retained. 

2. The sample die shall be assembled and tested for functionality In 
a ceramic DIP. 

3. The sample devices shall be subjected to a Total Dose Radiation 
level of 1 X 10® Rad(Si) +10% from a Gammacell 220 cobalt 60 
source or equivalent. The devices will be powered with 
VSUPPLY = +5V. The dose rate shall be between 50 rads/sec 
and 300 rads/sec. 

4. The Irradiation Circuit is shown on a previous page. 

5. The sample devices shall be started Into test within 1 hour of irra¬ 
diation and have completed test within 2 hours of irradiation. The 
wafers are accepted only if the sample, exclusive of non-radiation 
failures, meets all electrical specifications at room temperature. 

6. Radiation screening to a higher total dose is available. Custom¬ 
ers should contact their closest Harris Representative for details. 


Radiation Effects 

The HS-83C55RH has been designed to survive in a radia-^ 
tion environment and to meet the electrical characteristics. 
Latch-up free operation is achieved by the use of epitaxial 
starting material. Improved total dose hardness is obtained 
with special low temperature processing cycles. On a pro¬ 
duction basis, Harris performs screens for total dose hard¬ 
ness to a level of 1 x 10® Rad-Si. Transient radiation tests 
have shown the following results: 

1. Latch-up free to doses ^ 1x10^^ rads/sec. 

2. Upset (loss of stored data^ 1 x 10® rads/sec. 


Harris - Space Level Product Flow -Q (Note i) 

SEM - Traceable to Diffusion Method 2018 
Wafer Lot Acceptance Method 5007 
Internal Visual Inspection Method 2010, Condition A 
Gamma Radiation Assurance Tests Method 1019 
Nondestructive Bond Pull Method 2023 
Customer Pre-Cap Visual Inspection (Note 2) 

Temperature Cycling Method 1010, Condition C 
Constant Acceleration Method 2001, Condition E Min, Y1 
Particle Impact Noise Detection Method 2020, Condition A 
Electrical Tests Harris’ Option 
Serialization 

X-Ray Inspection Method 2012 

Electrical Tests Subgroup 1; Read and Record (TO) 

Static Burn-In Method 1015, Condition B, 72 Hours, 

+125°C Minimum 

Electrical Tests Subgroup 1; Read and Record (T1) 

Burn-In Delta Calculation (T0-T1) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1, 7, A 

Dynamic Burn-In Method 1015 Condition D, 240 Hours, 
+125°C (Note 3) 

Electrical Tests Subgroup 1; Read and Record (T2) 


Alternate Group A Subgroups 1,7, 9; Method 5005; 
Para 3.5.1.1 

Burn-In Delta Calculation (TO-T2) 

PDA Calculation 3% Subgroup 7 

5% Subgroups 1,7, A 

Electrical Test Subgroup 3; Read and Record 
Alternate Group A Subgroups 3,8B, 11; Method 5005; 
Para 3.5.1.1 
Marking 

Electrical Tests Subgroup 2; Read and Record 
Alternate Group A Subgroups 2, 8A, 10; Method 5005; 
Para 3.5.1.1 

Gross Leak Method 1014,100% 

Fine Leak Method 1014,100% 

Customer Source Inspection (Note 2) 

Group B Inspection Method 5005 (Note 2) 

End-Point Electrical Parameters; 

B-5/ Subgroups 1,2, 3, 7, 8A, 8B, 9, 10,11 
B-6; Subgroups 1, 7,9 

Group D Inspection Method 5005 (Notes 2, 4) 
End-Point Electrical Parameters: Subgroups 1, 7, 9 
External Visual Inspection Method 2009 
Data Package Generation (Note 5) 


1. The notes of Method 5004, Table 1 Shall apply; unless otherwise specified. 

2. These steps are optional and should be listed on the Individual purchase order(s), when required. 

3. Harris reserves the right of performing burn-in time temperature regression as defined by Table 1 of Method 1015 

4. For group D, subgroup 3 Inspection of package configurations which utilize a gold plated lid In its construction; the inspection criteria for 
illegible markings criteria of Method 1010, paragraph 3.3 and of Method 1004, paragraph 3.8.a shall not apply. 

5. Data package contains: 

Assembly attributes (Post Seal) Wafer lot acceptance report (including SEM report) 

Test attributes (includes Group A) X-ray report and film 

Shippable serial number list Test variables data 

Radiation testing certificate of conformance 
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HS-83C55RH 


Metallization Topology 

DIE DIMENSIONS: 

179.1 X 189.0 X 14 ±1mils 

METALLIZATION: 

Type: Si Al 

Thickness: 11 kA ± 2kA 

GLASSIVATION: 

Typa:Si02 , , 

Thickness: 8kA ± 1kA 

DIE ATTACH: 

Material: Gold Silicon Eutectic Alloy 
Temperature: Ceramic DIP - 460°C (Max) 

Metallization Mask Layout 

HS-83C55RH 
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HS-83C55RH 


Functional Description 

ROM Section 

The HS-83C55RH contains an 8-bit address latch which 
allows It to interface directly to the HS-80C85RH Micropro¬ 
cessor without additional hardware. 

The ROM section of the Chip Is addressed by an 11-bit 
address and the Chip Enables. The address and levels on 
the Chip Enable pins are latched into the address latches on 
the failing edge of ALE. If the latched Chip Enables are 
active and lO/M is low when RD goes low, the contents of 
the ROM location addressed by the latched address are put 
out through ADO-7 output buffers. 

I/O Section 

The I/O section of the chip is addressed by the latched value 
of ADO-1. Two 8-bit Data Direction Registers (DDR) in the 
HS-83C55RH determine the Input/output status of each pin 
in the corresponding ports. A “O” in a particular bit position 
of a DDR signifies that the corresponding I/O port bit is in the 
input mode. A “1” In a particular bit position signifies that the 
corresponding I/O port bit Is in the output mode. In this 
manner the I/O ports of the HS-83C55RH are bit-by-bit 
programmable as inputs or outputs. The table summarizes 
port and DDR designation. DDR's Cannot be read. 



System Interface with HS-80C85RH 

A system using the HS-83C55RH can use either one of the 
two I/O Interface techniques: 

• Standard I/O 

• Memory Mapped I/O 

If a standard I/O technique is used, the system can use the 
feature of both CE2 and CE1. By using a combination of 
unused address lines All-15 and the Chip Enable inputs, 
the system can use up to 5 each HS-83C55RHs without 
requiring a CE decoder. See Figure 3. 

If a memory mapped I/O approach is used the HS-83C55RH 
will be selected by the combination of both the Chip Enables 
and lO/M using AD8-15 address lines. See Figure 2. 


HS-83C55RH 

ONE BIT OF P ORT A AND DDR A: 

OUTPUT 

LATCH 

° Q 

CLK n 


DDR 
LATCH 
D Q 


__ Port A Data Direction Register (DDR A) 

1 1 Port B Data Direction Register (DDR B) 

When low goes low and the Chip Enables are active, the 
data on the ADO-7 is written into the I/O port selected by the 
latched value of ADO-1. During this operation all I/O bits of 
selected port ar^ affected, regardless of their I/O mode and 
the state of lO/M. The actual output level does not change 
until low returns high (glitch free output). A port can be read 
out when the latch_ed Chip E nable s are active and either RD 
goes low with lO/M high, or lOR goes low. Both input and 
output mode bits of a selected port will appear on lines 
ADO-7. 

To clarify the function of the I/O ports and Data Direction 
Registers, Figure 1 shows the configuration of one bit of 
PORT A and DDR A. The same logic applies to PORT B and 
DDR B. 

Note that hardware RESET or writing a zero to the DDR 
latch will cause the output latch’s output buffer to be dis¬ 
abled, preventing the data in the output latch from being 
passed through to the pin. This is equivalent to putting the 
port in the input mode. Note also that the data can be written 
to the Output Latch even though the Output Buffer has been 
disabled. This enables a port to be initialized with a value 
prior to enabling the output. 

Figure 1 also shows that the contents of PORT A and PORT 
B can be read even when the ports are configured as out¬ 
puts. 



r-»|cLR_CLK_J 
ESET T 



WRITE DDR A 


Write PA = (lOW = 0) (Chip Enables Active) (Port A Address Selected) 
Write DDR A = (lOW = 0) (Chip Enables Active) (DDR A Address Selected) 
Read PA = {[(lO/M » 1) (^=0)1 + (lOR = 0)} (Chip Enables Active) 

(Port A Address Selected) 

NOTE: Write PA is not qualified by lO/R 

FIGURE 1. HS-83C55RH ONE BIT OF PORT A AND DDR A 



IS 5 5 


1° ^ 5 il' 

< < 


FIGURE 2. HS-83C55RH IN HS-80C85RH SYSTEM (MEMORYV 
MAPPED I/O) 


11-145 


^PROCESSOR 

PERIPHERALS 














HS-83C55RH 



NOTE: Use CE1, for the first HS-83C55RH in the system, and CE2 for the other HS-83C55RH’s. Permits up Is 5 HS-83C55RH’s in a system 
without CE decoder. 


FIGURE 3. HS-83C55RH IN HS-80C85RH SYSTEM (STANDARD I/O) 
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Radiation Hardened MOSFET Nomenciature System 


FR X xxxx X 


HARRIS RADIATION HARDENED -' 

POWER MOSFET 


PACKAGE DESIGNATION -1 L- 

M - TO-204AA (TO-3 with 40 mil diameter leads) 

K - TO-204AE (TO-3 with 60 mil diameter leads) 

L - TO-205AF (70-39) 

F - TO-254AA 
S - TO-257AA 
E - TO-258AA 

DIE DESIGNATION 

All Numeric Characters 
N-Channel (Three Digits) - XXX 
P-Channel (Four Digits) - 9XXX 


X 


'-REUABIUTY SCREENING LEVEL 

1 - Non-TX (Commerical) 

2 - TX Equivalent of MIL-S-19500 

3 - TXV Equivalent of MIL-S-19500 

4 - Space Equivalent of MIL-S-19500 


- RADIATION (TOTAL DOSE) 
ASSURANCE LEVEL 

D -IOkRAD(Si) 

R -IOOkRAD(Si) 

H - lOOOkRAD(Si) 
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Tactical and Strategic Level Selections* 









Radiation Hardened MOSFETs (N-Channei) 


FRM130D 2N7271 FRL130D 2N7272 
FRM130R FRL130R 

FRM130H FRL130H 


FRM230D 2N7274 FRL230D 2N7275 
FRM230R FRL230R 

FRM230H FRL230H 


FRM234D 2N7277 FRL234D 2N7278 
FRM234R FRL234R 

FRM234H FRL234H 


FRM430D 2N7280 FRL430D 2N7281 
FRM430R FRL430R 

FRM430H FRL430H 


FRM140D 2N7283 

FRM140R 

FRM140H 


FRM240D 2N7285 

FRM240R 

FRM240H 


FRM244D 2N7287 

FRM244R 

FRM244H 


FRM440D 2N7289 

FRM440R 

FRM440H 


FRK150D 2N7291 

FRK150R 

FRK150H 


FRK250D 2N7293 

FRK250R 

FRK250H 


FRK254D 2N7295 
FRK254R 


FRM450D 2N7297 
FRM450R 


FRK160D 2N7299 
FRK160R 


FRK260D 2N7301 
FRK260R 


FRK264D 2N7303 
FRK264R 


FRK460D 2N7305 
FRK460R 


The reliability screening code has been omitted for convenience. 













FRF150D 2N7292 

FRF150R 

FRF150H 


FRF250D 2N7294 

FRF250R 

FRF250H 


FINAL INTERIM FINAL 


FRS130D 2N7273 
FRS130R 


FRS230D 2N7276 
FRS230R 


FRS234D 2N7279 
FRS234R 


FRS430D 2N7282 
FRS430R 


FRS140D 2N7284 
FRS140R 


FRS240D 2N7286 
FRS240R 


FRS244D 2N7288 
FRS244R 


FRS440D 2N7290 
FRS440R 















FRE160D 2N7300 

FRE160R 

FRE160H 


FRE260D 2N7302 

FRE260R 

FRE260H 


FRE264D 2N7304 

FRE264R 

FRE264H 


FRE460D 2N7306 

FRE460R 

FRE460H 
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Tactical and Strategic Level Selections* 


Radiation Hardened MOSFETs (P-Channei) 


DIE 

TO-3 

TO-39 

TO-254 

TO-257 

TO-258 

FAMILY 

INTERIM 

FINAL 

INTERIM 

FINAL 

INTERIM 

FINAL 

INTERIM 

FINAL 

INTERIM 

FINAL 

17731 

FRM9130D 

2N7307 

FRL9130D 

2N7308 


- 

FRS9130D 

2N7309 


- 


FRM9130R 


FRL9130R 




FRS9130R 





FRM9130H 


FRL9130H 




FRS9130H 




17732 

FRM9230D 

2N7310 

FRL9230D 

2N7311 


- 

FRS9230D 

2N7312 


- 


FRM9230R 


FRL9230R 




FRS9230R 





FRM9230H 


FRL9230H 




FRS9230H 




17741 

FRM9140D 

2N7316 


■■llll 


___ 

FRS9140D 

2N7317 


- 


FRM9140R 






FRS9140R 





FRM9140H 





bhi 

FRS9140H 




17742 

FRM9240D 

2N7318 


■■■ 



FRS9240D 

2N7319 


. 


FRM9240R 






FRS9240R 





FRM9240H 





bh 

FRS9240H 




17751 

FRK9t50D 

2N7322 


■HH 

FRF9150D 

2N7323 




. 


FRK9150R 




FRF9150R 







FRK9150H 




FRF9150H 






17752 

FRM9250D 

2N7324 


- 

FRF9250D 

2N7325 


■mn 


- 


FRM9250R 




FRF9250R 







FRM9250H 




FRF9250H 






17761 

FRK9160D 

2N7328 


. 




■HUH 

FRE9160D 

2N7329 


FRK9160R 








FRE9160R 



FRK9160H 





IHI 


nn 

FRE9160H 


17762 

FRK9260D 

2N7330 


. 

. 

■■■ 


- 

FRE9260D 

2N7331 


FRK9260R 








FRE9260R 



FRK9260H 








FRE9260H 



* The reliability screening code has been omitted for convenience. 
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Radiation Hardened Power MOSFETs 


N-Channel 


RATED TYPE 
BVOSS NUMBER 


PACKAGE 

OUTLINE 

(TO-) 


INITIAL RATINGS 


10K RAD OR POST 
RAD (Si) RATINGS 



























































































































































































































































































































































Radiation Hardened Power MOSFETs 


P-Channel 


RATED 

BVDSS 

TYPE 

NUMBER 

PACKAGE 

OUTUNE 

CTO-) 


Id 

(A) 

100 

2N7307 

204AA 

6 


2N7308 

205AF 

5 


2N7309 

257AA 

6 


2N7316 

204AA 

11 


2N7317 

257AA 

11 


2N7322 

204AE 

26 


2N7323 

254AA 

23 


2N7328 

204AE 

40 


2N7329 

258 

30 

200 

2N7310 

204AA 

4 


2N7311 

205AF 

3 


2N7312 

257AA 

4 


2N7318 

204AA 

7 


2N7319 

257AA 

7 


2N7324 

204AA 

16 


2N7325 

254AA 

14 


2N7330 

204AE 

26 


2N7331 

258 

19 


INITIAL RATINGS 

POST 10K RAD OR POST 
100K RAD (Si) RATINGS 

POST 1M RAD (Si) RATINGS 

1 RDS(on) 1 VGS(th) 

BVDSS 1 RDS(on) I VGS(th) 

BVDSS 1 RDS(on) I VGS(th) 


(W) 

(V) 

(V) 

(W) 

0.550 

2-4 

100 

0.550 

0.550 

2-4 

100 

0.550 

0.565 


100 

0.565 

0.300 

2-4 

100 

0.300 

0.315 

2-4 

100 

0.315 


(V) (V) (W) (V) 


2-4 

95 

0.830 

2-6 

2-4 

95 

0.830 

2-6 

2-4 

95 

0.848 

2-6 

2-4 

95 

0.450 

2-6 

2-4 

95 

0.473 

2-6 


0.140 

0.085 

0.095 



100 

100 

100 


1.300 

1.300 

1.320 

0.720 

0.735 





200 

200 

200 

200 

200 


0.125 

0.140 

0.085 

0.095 

1.300 

1.300 

1.320 

0.720 

0.735 



0.188 

2-6 

0.210 

2-6 

0.128 

2-6 

0.143 

2-6 

1.950 

2-6 

1.950 

2-6 

1.980 

2-6 

1.080 

2-6 

1.100 

2-6 


0.300 

IBBI 

200 

0.315 

2-4 

200 

0.200 

2-4 

200 

0.210 

!BB, 

200 


0.300 

2-4 

190 

0.450 

2-6 

0.315 

2- 

■i 


0.473 

2-6 


0.200 2-4 190 0.300 2-6 


0.210 2-4 190 0.315 2-6 























































































































































































SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRM130 (D, R, H) 

December 1992 


2N7271D, 2N7271R 

2N7271H 


Radiation Hardened 
N-Channel Power MOSFETs 


Features 


14A, 100V, RDS(on) = 0.180n 

Second Generation Rad Hard MOSFET Results From New Design Concepts 
Gamma • Meets Pre-Rad Specifications to 100KRAD(SI) 


Gamma Dot 


Photo Current 


Single Event 


- Defined End Point Specs at 300KRAD(SI) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(SI) 

• Survives 3E9RAD(Siysec at 80% BVDSS lyplcally 

- Survives 2E12 Typically If Current Limited to IDM 

• l^nA Per-RAD(Siysec Typically 

- Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- U8ableto3E14 Neutrons/cm^ 

- Typically Survives lESIons/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Description 


The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(SI) with neutron 
hardness ranging from lEISn/cm^ for 500V product to ^E^An/cxn^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LJ^ of 35 at 80% of rated voltage. 



This MOSFET Is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy Ion (SEE) and/or dose rate (GAMMA DOT) exposure. 


This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-195(X), or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Rel'iability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = -i-25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = +25°C. ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C. PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During ^Idering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 



75 

30 

0.60 

42 

14 

42 

-55 to +150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ao q 


File Number 3217 
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Specifications 2N7271D, 2N7271R, 2N7271H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, unless otherwise Specified 


PARAMETER 

SYMBOL 

TESTCONDmONS 

LiMrrs 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

100 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 


100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 


100 

nA 

Zero-Gate Voltage 

Drain Current 

IDSS1 

IDSS2 

IDSS3 

VDS = 100V, VGS = 0 

VDS = 80V, VGS = 0 

VDS = 80V, VGS = 0, TC = +125°C 


1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 


42 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V,ID = 14A 


2.65 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V, ID = 9A 


.18 

O 

Turn-On Delay Time 

td(on) 

VDD = 50V, ID = 14A 

Pulse Width = 3ps 

Period = 300ps, Rg = 250 

0 ^ VGS ^ 10.(See Test Circuit) 


30 

ns 

Rise Time 

tr 


218 

Turn-Off Delay Time 

td(ofO 


156 

Fall Time 

tf 


144 

Gate-Charge Threshoid 

QG{th) 

VDD = 50V,iD=14A 
iGSI = iGS2 

0;SVGS^20 

1 

4 

nc 

Gate-Charge On State 

QG(on) 

18 

74 

Gate-Charge Totai 

QGM 

36 

146 

Plateau Voltage 

VGP 

3 

14 

■■ 

Gate-Charge Source 

QGS 

3 

14 

nc 

Gate-Charge Drain 

QGD 

9 

36 

Diode Forward Voltage 

VSD 

ID=:14A,VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l = 14A; di/dt = 100A/ps 

- 

TBD 

ns 

Junction-To-Case 

Rejc 


- 

1.67 

®C/W 

Junction-To-Ambient 

R0ja 

Free Air Operation 

- 

60 


E1 s 0.5 BVDSS VC s 0.75 BVDSS 




FIGURE 1. SVVITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 




































































































Specifications 2N7271D, 2N7271R, 2N7271H - Registration Pending 


Post-Radiation Eiectricai Specifications ic = +25°c, Unless otherwise specifled 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7271D, R 

VGS = 0. ID=-1mA 

(Note 5, 6) 

BVDSS 

2N7271H 

VGS = 0, ID = 1mA 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7271D, R 

VGS = VDS, ID = 1mA 

(Note 3, 5, 6) 

VGS(th) 

2N7271H 

VGS = VDS, ID = 1mA 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7271D, R 

VGS = 20V, VDS = 0 

(Note 5, 6) 

IGSSF 

2N7271H 

VGS = 20V, VDS = 0 

Gate-Body 

Leakage Reverse 

(Note 2, 4, 6) 

IGSSR 

2N7271D, R 

VGS = -20V, VDS = 0 

(Note 2, 5, 6) 

IGSSR 

2N7271H 

VGS = -20V, VDS = 0 

Zero-Gate Voltage 
Drain Current 

(Note 4,6) 

IDSS 

2N7271D, R 

VGS = 0, VDS = 80V 

(Note 5, 6) 

IDSS 

2N7271H 

VGS = 0, VDS = 80V 

Drain-Source 

On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7271D, R 

VGS = 10V, ID = 14A 

(Note 1,5, 6) 

VDS(on) 

2N7271H 

VGS = 16V, ID = 14A 

Drain-Source 

On Resistance 

(Note 1, 4, 6) 

RDS(on) 

2N7271D, R 

VGS = 10V, ID = 9A 

(Note 1,5, 6) 

RDS(on) 

2N7271H 

VGS = 14V, ID = 9A 


1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(SI) 

4. Gamma = lOKRAD(Si) for “D", lOOKRAD(Si) for “R". Neutron = 3E13 

5. Gamma = lOOOKRAD(Si). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 4/17/90 on TA17631 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L, et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7271D, 2N7271R, 2N7271H - Registration Pending 


Typical Performance Characteristics 



TC CRSE TEMPERRTURE C 


TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 



631UIS 


100 1000 

TIME OF INDUCTIVE DIBCHRRGE uS 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRL130 (D, R, H) 

December 1992 


2N7272D, 2N7272R 

2N7272H 

Radiation Hardened 
N-Channel Power MOSFETs 


Features 

• 8A, 100V, RDS(on) 9 0.180Q 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pro-Rad Specifications to 100KRAD(SI) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(SI) 

• Performance Permits Limited Use to 3000KRAD(SI) 

• Gamma Dot - Survives 3E9RAD(SIVsec at 80% BVDSS Typically 

• Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 1.5nA Per-RAD(Siysec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event • Typically Survives lESIons/cm^ Having an 

LET ^ 35MeV/mg/cm‘and a Range ^ 30pm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENEFIA- 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25ma 
Total dose hardness is offered at 100K RAD(SI) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening Is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
195CX). Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = -f-25°C.ID 

TC = -i-100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) Rom Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -i o i o 
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Specifications 2N7272D, 2N7272R, 2N7272H - Registration Pending 


Pre-Radiation Electrical Specifications tc +25®c, Unless otherwise Specified 


TEST CONDITIONS 


VGS=:0, ID = 1mA 


VDS = VGS, ID = 1mA 


VGS = +20V 


VDS = 100V, VGS = 0 

VDS := 80V, VGS = 0 

VDS = 80V, VGS = 0, TC = +125°C 


Tlme = 20ps 


VGS=10V,ID = 8A 


VGS = 10V, ID = 5A 


VDD = 50V,ID = 8A 
Pulse Width := 3ps 
Period ~ 300ps, Rg = 25D 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD = 60V, ID = 8A 
IGS1 = IGS2 
0^VGS^20 



ID = 8A, VGD = 0 


l=8A; di/dt=100A/ps 


Free Air Operation 




El X 0.5 BVOSS VC X 0.75 BVDSS 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7272D, 2N7272R, 2N7272H - Registration Pending 


Post-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 







LiMrrs 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7272D, R 

VGS = 0, ID = 1mA 

100 

- 

V 

(Note 5, 6) 

BVDSS 

2N7272H 

VGS = 0, ID = 1mA 

95 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4,6) 

VGS(th) 

2N7272D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7272H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4,6) 

IGSSF 

2N7272D,R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 6, 6) 

IGSSF 

2N7272H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

(Note 2,4,6) 

IGSSR 

2N7272D, R 

VGS = -20V, VDS = 0 


100 

nA 


(Note 2, 5, 6) 

IGSSR 

2N7272H 

VGS = -20V. VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7272D, R 

VGS = 0, VDS = 80V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7272H 

VGS = 0, VDS = 80V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7272D, R 

VGS = 10V, ID = 8A 


1.51 

V 

(Note 1,5, 6) 

VDS(on) 

2N7272H 

VGS = 16V, ID = 8A 


2.27 

V 

Drain-Source 

On Resistance 

(Note 1, 4, 6) 

RDS(on) 

2N7272D, R 

VGS = 10V. ID = 5A 


0.180 

Q 

(Note 1,5, 6) 

RDS(on) 

2N7272H 

VGS = 14V, ID = 5A 


0.270 

Q 


NOTES: 


1. Pulse test, 300ps max 

2. Absolute value 


3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R". Neutron = 3E13 

5. Gamma = lOOOKRAD(SI). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 4/19/90 on TA 17631 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7272D, 2N7272R, 2N7272H - Registration Pending 


Typicai Performance Characteristics 




TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 



631UIS 


too 1000 

TIME OF INDUCTIVE DISCHRRGE uS 



1E13 1E14 1E15 

FLUENCE - NEUTR0NS/CM2 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRS130 (D, R, H) 

January 1993 


Features 


2N7273D, 2N7273R 

2N7273H 

Radiation Hardened 
N-Channel Power MOSFETs 


• 12A, 10OV, RDS(on) = 0.195n 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma < Meets Pre-Rad Specifications to lOOKRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and lOOOKRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot • Survives 3E9RAD(Si)/sec at 80% BVDSS Typicaiiy 

- Survives 2E12 Typicaiiy If Current Limited to IDM 

• Photo Current - 1.5nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25ma. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specialiy designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C. PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper i.C. Handling Procedures. 
Copyright © Harris Corporation 1992 h o i -r 
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Specifications 2N7273D, 2N7273R, 2N7273H - Registration Pending 

Pre-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 




FIGURE 1. SWITCHING TIME TESTING FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7273D, 2N7273R, 2N7273H - Registration Pending 


Post-Radiation Electrical Specifications tc = +25<’c, Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 

(Note 4, 6) 

BVDSS 

2N7273D, R 

VGS = 0, ID=1mA 

100 

- 

V 


(Note 5, 6) 

BVDSS 

2N7273H 

VGS = 0, ID = 1mA 

95 

- 

V 

Gate-Source 

(Note 4, 6) 

VGS(th) 

2N7273D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 


(Note 3, 5, 6) 

VGS(th) 

2N7273H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7273D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7273H 

VGS = 20V, VDS = 0 

- 

200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7273D, R 

VGS = -20V, VDS = 0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7273H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7273D, R 

VGS.= 0, VDS = 80V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7273H 

VGS = 0, VDS = 80V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7273D, R 

VGS = 10V, ID=:12A 


2.46 

V 

(Note 1, 5, 6) 

VDS(on) 

2N7273H 

VGS = 16V, ID = 12A 


3.69 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7273D, R 

VGS = 10V, ID = 7A 


0.195 

a 

(Note 1,5, 6) 

RDS(on) 

2N7273H 

VGS = 14V, ID = 7A 


0.293 

D 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD{SI) 

4. Gamma = 10KRAD(Si) for lOOKRAD(Si) for “R”. Neutron = 3E13 

5. Gamma = 10OOKRAD(Si). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = +1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 4/17/90 on TA 17631 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7273D, 2N7273R, 2N7273H-Registration Pending 


Typicai Performance Characteristics 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRM230 (D, R, H) 

December 1992 


Features 


2N7274D, 2N7274R 

2N7274H 

Radiation Hardened 
N-Channei Power MOSFETs 


8A, 200V, RDS(on) = 0.50a 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 
Photo Current - 3.0nA Per-RAD(Si)/sec Typically 

Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30^ at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 1CX)V to 5(X)V, 1A to 60A, and on resistance as low as 25mQ. 
Total dose hardness is offered at lOOK RAD(Si) and ICXXKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy Ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = -f25°C.ID 

TC = -f-100'’C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above +25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature...TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 n o o i 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRL230 (D, R, H) 

December 1992 


Features 


2N7275D, 2N7275R 

2N7275H 

Radiation Hardened 
N-Channei Power MOSFETs 


• 5A,200V,ROS(on)«0^Q 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siy8ec at 80% BVDSS Typically 

• Survives 2E12 Typically If Current Umited to IDM 

• Photo Current - 3.0nA Per-RAD(Si)/8ec Typically 

• Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm‘and a Range ^ 30pm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECX)ND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25ma 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (L^ of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-195(X), or space equivalent of MIL-S- 
195CX). Contact the Harris Semiconductor H’lgh-Reliabirity Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC =: +25^) Unless otherwise Specified 

Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = -i-25°C. ID 

TC = -i-100®C.ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25®C. PT 

TC = +100°C.PT 

Derated Above +25®C ..... 

inductive Current, Clamped, L = lOOpH, (See Test Figure)....ILM 

Continuous Source Current (Body Diode). IS 

Pulsed Source Current (Body Diode).. ISM 

Operating And Storage Temperature..TX, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) Rom Case, 10s Max..TL 



2N7275D, R, H 
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CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
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Specifications 2N7275D, 2N7275R, 2N7275H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

200 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 


100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 


100 

nA 

Zero-Gate Voltage 

Drain Current 

■■ 

VDS = 200V,VGS = 0 

VDS = 160V, VGS = 0 

VDS = 160V, VGS = 0. TC = +125®C 


1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ns 


15 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V, ID = 5A 


2.63 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V, ID = 3A 


0.500 

O 

Turn-On Delay Time 

td(on) 

VDD = 100V, ID = 5A 

Pulse Width = Sps 

Period = SOOps, Rg = 250 

0 ^ VGS ^ 10 (See Test Circuit) 


34 

ns 

Rise Time 

tr 


140 

Turn-Off Delay Time 

td(off) 


172 

Fail Time 

tf 


80 

Gate-Charge Threshold 

QG(th) 

VDP=:100V, ID = 5A 

IGS1 rr IGS2 

0 ^VGS^20 

1 

3 

nc 

Gate-Charge On State 

QG(on) 

15 

60 

Gate-Charge Total 

QGM 

30 

120 

Plateau Voltage 

VGP 

3 

13 

V 

Gate-Charge Source 

QGS 

3 

12 

nc 

Gate-Charge Drain 

QGD 

7 

29 

Diode Forward Voltage 

VSD 

ID = 5A, VGD=:0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

USA; dl/dt=100A/ns 

- 

600 

ns 

Junction-To-Case 

Rejc 


- 

5.0 

°C/W 

Junction-To-Ambient 

Reja 

Free Air Operation 

- 

175 
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Specifications 2N7275D, 2N7275R, 2N7275H - Registration Pending 


Post-Radiation Eiectricai Specifications tc = +25°c, unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

nnm 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7275D, R 

VGS = 0, ID=1mA 

200 

- 

V 

(Note 5,6) 

BVDSS 

2N7275H 

VGS = 0, ID = 1mA 

190 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7275D,R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3,5,6) 

VGS(th) 

2N7275H 

VGS = VDS, ID = 1mA 

1.5 


V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7275D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 5, 6) 

IGSSF 

2N7275H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7275D, R 

VGS = -20V, VDS = 0 


100 

nA 

(Note 2,5, 6) 

IGSSR 

2N7275H 

VGS =-20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7275D, R 

VGS = 0, VDS = 160 V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7275H 

VGS = 0, VDS = 160V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4,6) 

VDS(on) 

2N7275D, R 

VGS = 10V, ID = 5A 


2.63 

V 

(Note 1,5, 6) 

VDS(on) 

2N7275H 

VGS = 16V, ID = 5A 


3.94 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7275D, R 

VGS = 10V, ID = 3A 


0.500 

D 

(Note 1, 5, 6) 

RDS(on) 

2N7275H 

VGS = 14V, ID = 3A 


0.750 

D 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(SI) 

4. Gamma = 10KRAD(Si) for “O', 10OKRAD(Si) for “R-. Neutron = 1E13 

5. Gamma = 10OOKRAD(Si). Neutron = 1 El3 

6 . Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 3/03/90 on TA 17632 devices by GE ASTRO SPACE; EMC/SURViVABiLITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8 . Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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□RRIN CURRENT RMPERES ID DRfilN RMPERES 

10 100 _ 20 30 100 


2N7275D, 2N7275R, 2N7275H - Registration Pending 


Typicai Performance Characteristics 
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UV SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRS230(D, R, H) 

December 1992 


Features 


2N7276D, 2N7276R 

2N7276H 

Radiation Hardened 
N-Channel Power MOSFETs 


7A, 200V, RDS(on) = 0.51512 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(SI) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS IVpicaiiy 

- Survives 2E12 Typically If Current Limited to IDM 
Photo Current - 3.0nA Per-RAD(SiVsec Typically 

Neutron - Pre-RAD Specifications for 1 El 3 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

Single Event - Typically Survives lESions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 


• Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as tow as 25mll 
Total dose hardness is offered at 100K RAD(Si) and 1000KRAD{Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ton survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.. VDS 

Drain-Gate Voltage (RGS = 20ki2).VDGR 

Continuous Drain Current 

TC = -i-25°C.ID 

TC = -»-100°C.ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode)...IS 

Pulsed Source Current (Body Diode) ..ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o 
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Specifications 2N7276D, 2N7276R, 2N7276H- Registration Pending 


Pre>Radiation Electrical Specifications ic = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

200 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 

- 

100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 

- 

100 

nA 

Zero-Gate Voltage 

Drain Current 

IDSS1 

IDSS2 

IDSS3 

VDS = 200V, VGS = 0 

VDS = 160V, VGS = 0 

VDS = 160V. VGS = 0, TC = +125°C 

■ 

1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 

- 

21 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V,ID = 7A 


3.79 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V,ID = 4A 

- 

0.515 

a 

Turn-On Delay Time 

td(on) 

VDD=100V, ID = 7A 

Pulse Width = 3tis 

Period = 300ps, Rg = 250 

0 ^ VGS ^10 (See Test Circuit) 

' 

42 

ns 

Rise Time 

tr 


214 

Turn-Off Delay Time 

td(off) 

- 

152 

Fall Time 

tf 

! 

66 

Gate-Charge Threshold 

QG(th) 

VDD = 100V, ID = 7A 

IGS1 = IGS2 

0^VGS^20 

1 

4 

nc 

Gate-Charge On State 

QG(on) 

17 

68 

Gate-Charge Total 

QGM 

30 

122 

Plateau Voltage 

VGP 

3 

13 

V 

Gate-Charge Source 

QGS 

3 

13 

nc 

Gate-Charge Drain 

QGD 

8 

34 

Diode Forward Voltage 

VSD 

ID = 7A,VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l=7A; di/dt=100A/ps 

- 

TBD 

ns 

Junction-To-Case 

R0jc 


- 

2.5 

°C/W 

Junction-To-Ambient 

R0ja 

Free Air Operation 

- 

60 


E1 s 0.5 BVDSS VC = 0.75 BVDSS 




FIGURE 1. SWITCHING TIME TESTING FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7276D, 2N7276R, 2N7276H - Registration Pending 


Post-Radiation Eiectrical Specifications tc +25°c, Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNrrs 

Drain-Source 

(Note 4,6) 

BVDSS 

2N7276D, R 

VGS = 0, ID = 1mA 

200 

- 

V 


(Note 5,6) 

BVDSS 

2N7276H 

VGS = 0, ID=1mA 

190 

- 

V 

Gate-Source 

(Note 4, 6) 

VGS(th) 

2N7276D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 


(Note 3, 5, 6) 

VGS(th) 

2N7276H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7276D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7276H 

VGS = 20V, VDS = 0 

- 

200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4,6) 

IGSSR 

2N7276D, R 

VGS =-20V, VDS = 0 

- 

100 

nA 

(Note 2,5,6) 

IGSSR 

2N7276H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7276D, R 

VGS = 0, VDS = 160V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7276H 

VGS = 0, VDS = 160V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7276D, R 

VGS = 10V, ID = 7A 


3.79 

V 

(Note 1, 5, 6) 

VDS(on) 

2N7276H 

VGS = 16V,ID = 7A 


5.69 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7276D, R 

VGS = 10V, ID = 4A 


0.515 

Q 

(Note 1,5,6) 

RDS(on) 

2N7276H 

VGS =: 14V, ID = 4A 


0.773 

O 


NOTES: 

1. Pulse test, 300ps max 


2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD{Si) for “D", lOOKRAD(SI) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 3/03/90 on TA 17632 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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□RRIN CURRENT fiMPERES ID DRRIN RMPERES 

I 10 100 30 100 300 


2N7276D, 2N7276R, 2N7276H - Registration Pending 




1E13 

FLUENCE 


1E14 1E15 

- NEUTR0NS/CM2 


Typicai Performance Characteristics 



TYPICRL UNCLRMPED INDUCTIVE 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRIVI234(D, R, H) 

December 1992 


2N7277D, 2N7277R 

2N7277H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 7A, 250V, RDS(on) = 0.70Q 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma • Meets Pre-Rad Specifications to 100KRAD(SI) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 4.0nA Per-RAD(Siysec Typically 

• Neutron - Pre-RAD Specifications for 1 El 3 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/bm^ 

• Single Event - Typically Survives lESions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Package 


Single Event 



Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n^ 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Symbol 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage... VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = +25°C .. ID 

TC=*-f100°C. ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = -f25°C. PT 

TC = +100°C. PT 

Derated Above+25®C.. 

Inductive Current, Clamped, L = 100pH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).......IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


2N7277D, R. H 


75 

30 

0.60 

21 

7 

21 

-55 to +150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ o on 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRL234(D, R, H) 

December 1992 


2N7278D, 2N7278R 

2N7278H 


Radiation Hardened 
N-Channel Power MOSFETs 


Features 


4A, 250V, RDS(on) = 0.700Q 


Second Generation Rad Hard MOSFET Results From New Design Concepts 


• Gamma Dot 


Photo Current 
Neutron 


Single Event 


- Meets Pre-Rad Specifications to 100KRAD<SI) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

- Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

- 4.0nA Per-RAD<SiVsec Typically 

- Pre-RAD Specifications for 1E13 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

- Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 


This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 


This part may be supplied as a die or in various packages other than shown above. 
Reliability screening Is available as either non TX (commercial), TX equivalent of 
MIL-S-195CX), TXV equivalent of MIL-S-195(X), or space equivalent of MIL-S- 
195CX). Contact the Harris Semiconductor High-Rel'iability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C ..ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) Rom Case, 10s Max.TL 



25 

10 

0.20 

12 

4 

12 

-55 to+150 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o 
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Specifications 2N7278D, 2N7278R, 2N7278H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25^c, Unless otherwise specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMHTS 

UNITS 

III2I 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

250 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

20 

4.0 

v 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 


100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 


100 

nA 

Zero-Gate Voltage 

Drain Current 

m 

VDS = 250V, VGS = 0 

VDS = 200V, VGS = 0 

VDS = 200V, VGS = 0, TC = +125®C 


1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 


12 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V, ID = 4A 


2.94 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V,ID = 2A 


0.70 

a 

Turn-On Delay Time 

td(on) 

VDD = 125V, ID = 4A 

Pulse Width = 3ps 

Period = aoops, Rg = 25Q 

0 ^ VGS ^ 10 (See Test Circuit) 


35 

ns 

Rise Time 

tr 


85 

Turn-Off Delay Time 

td(ofO 


195 

Fali Time 

tf 


75 

Gate-Charge Threshold 

QG(th) 

VDD=:125V, ID = 4A 

IGSI = iGS2 

0^VGS^20 

1 

4 

nc 

Gate-Charge On State 

QG(on) 

15 

62 

Gate-Charge Total 

QGM 

30 

120 

Plateau Voltage 

VGP 

3 

12 

V 

Gate-Charge Source 

QGS 

3 

12 

nc 

Gate-Charge Drain 

QGD 

7 

30 

Diode Forward Voltage 

VSD 

ID = 4A, VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l = 4A;di/dt=100A/ns 

- 

TBD 

ns 

Junction-To-Case 

RGjc 


- 

5.0 

°C/W 

Junction-To-Ambient 

RGja 

Free Air Operation 

- 

175 
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Specifications 2N7278D, 2N7278R, 2N7278H - Registration Pending 


Post-Radiation Electrical Specifications ic = +25°c, Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7278D, R 

VGS = 0, ID = 1mA 

250 

- 

V 

(Note 5, 6) 

BVDSS 

2N7278H 

VGS = 0, ID = 1mA 

238 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7278D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3,5, 6) 

VGS(th) 

2N7278H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7278D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7278H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7278D, R 

VGS = -20V, VDS = 0 

“ 

100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7278H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7278D, R 

VGS = 0, VDS = 200V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7278H 

VGS = 0, VDS = 200V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7278D, R 

VGS = 10V, ID = 4A 


2.94 

V 

(Note 1, 5, 6) 

VDS(on) 

2N7278H 

VGS = 16V, ID = 4A 


4.20 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7278D, R 

VGS = 10V, ID = 2A 


0.700 

Q 

(Note 1,5, 6) 

RDS(on) 

2N7278H 

VGS = 14V, ID = 2A 


1.0 

Q. 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(SI) for “D", lOOKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 1/19/90 on TA 17633 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7278D, 2N7278R, 2N7278H - Registration Pending 


Typical Performance Characteristics 






1E13 

FLUENCE 


1EI4 1EI5 
- NEUTR0NS/CM2 




12-34 





SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRS234 (D, R, H) 

December 1992 


2N7279D, 2N7279R 

2N7279H 

Radiation Hardened 
N-Channel Power MOSFETs 


Features 

• 5A, 250V, RDS(on) = 0.7150 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to lOOKRAD(Si) 

- Defined End Point Specs at 300KRAD{Si) and lOOOKRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD{Siysec at 80% BVDSS Typically 

- Survives 2E12 IVpically If Current Limited to IDM 

• Photo Current - 4.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usableto1E14Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30|xm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENEFIA- 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 1CX)V to 500V, 1A to 60A, and on resistance as low as 25ma 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current, limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = +25°C .ID 

TC=:+100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above +25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure)...ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o ok 
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File Number 3251 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRM430 (D, R, H) 

December 1992 


2N7280D, 2N7280R 

2N7280H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 3A, 500V, RDS(on) = 2^00 

•. Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma • Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current • 8.0nA Per-RAD(Siy8ec Typically 

• Neutron - Pre-RAD Specifications for 3E12 Neutrons/cm^ 

- Usable to 3E13 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm‘ and a Range ^ 30^m at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25MO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET Is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


I Package 



Symbol 



Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = +25®C. .ID 

TC = +100°C ..ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage. .VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C .. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature...TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 


2N7280D, R, H 


75 

30 

0.60 

9 

3 

9 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o oe 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRL430(D, R, H) 

December 1992 


2N7281D, 2N7281R 

2N7281H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 2A, 500V, RDS(on) = 2.50Q 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma > Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD<Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current • 8.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E12 Neutrons/cm^ 

- Usable to 3E13 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current • 8.0nA Per-RAD(Siysec Typically 

• Neutron - Pre-RAD Specifications for 3E12 Neutrons/cm^ 

- Usable to 3E13 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 1CX)V to 5(X)V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy Ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor HIgh-Rellabillty Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20ki2).VDGR 

Continuous Drain Current 

TC = -h25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = 100pH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o 07 
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Specifications 2N7281D, 2N7281R, 2N7281H - Registration Pending 


Pre-Radfation Electrical Specifications re = +25^0. Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0,10 = 1mA 

500 

- 

V 

Gate-Threshold Volts 

VGSah) 

VDS = VGSJD = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = -i-ZOV 


100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS:r.20V 


100 

nA 

Zero-Gate Voltage 

Drain Current 

n 

VDS = 500V, VGS = 0 

VDS = 400V, VGS = 0 

VDS = 400V, VGS = 0, TC = +125°C 


1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 


6 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V,ID = 2A 


5.25 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V, 10 = 1 A 


2.50 

O 

Turn-On Delay Time 

td(on) 

VDD = 250V,ID=:2A 

Pulse Width = 3ps 

Period = 300ps, Rg = 250 

0 ^ VGS ^ 10 (See Test Circuit) 


46 

ns 

Rise Time 

tr 


58 

Turn-Off Delay Time 

td(ofO 


208 

Fall Time 

tf 


54 

Gate-Charge Threshold 

QG(th) 

VDD = 250V,ID=:2A 

IGS1 ^IGS2 

0;SVGS^20 

1 

4 

nc 

Gate-Charge On State 

QG(on) 

15 

64 

Gate-Charge Total 

QGM 

32 

130 

Plateau Voltage 

VGP 

3 

14 

V 

Gate-Charge Source 

QGS 

3 

12 

nc 

Gate-Charge Drain 

QGD 

8 

32 

Diode Forward Voltage 

VSD 

ID = 2A, VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

U2A; dl/dt=100A/ns 

- 

TBD 

ns 

Junctlon-To-Case 

R0jc 


- 

5.0 

°C/W 

Junctlon-To-Amblent 

Reja 

Free Air Operation 

- 

175 







































































































Specifications 2N7281D, 2N7281R, 2N7281H - Registration Pending 


Post-Radiation Electrical Specifications tc = +25°c. unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7281D, R 

VGS = 0,ID=1mA 

500 

- 

V 

(Note 5, 6) 

BVDSS 

2N7281H 

VGS = 0, ID = 1mA 

475 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4,6) 

VGS(th) 

2N7281D,R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3,5, 6) 

VGS(th) 

2N7281H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4,6) 

IGSSF 

2N7281D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7281H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4,6) 

IGSSR 

2N7281D, R 

VGS =-20V, VDS = 0 


100 

nA 

(Note 2,5, 6) 

IGSSR 

2N7281H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7281D, R 

VGS = 0, VDS = 400V 


25 

]iA 

(Note 5, 6) 

IDSS 

2N7281H 

VGS = 0, VDS = 400V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4,6) 

VDS(on) 

2N7281D, R 

VGS = 10V, ID = 2A 


5.25 

V 

(Note 1, 5, 6) 

VDS(on) 

2N7281H 

VGS = 16V, ID = 2A 


7.88 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7281D, R 

VGS = 10V, ID = 1A 

- 

2.50 

Cl 

(Note 1, 5, 6) 

RDS(on) 

2N7281H 

VGS = 14V, ID = 1A 

- 

3.75 

Cl 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(SI) 

4. Gamma = lOKRAD(SI) for “D", lOOKRAD(SI) for “R". Neutron = 3E12 

5. Gamma = lOOOKRAD(SI). Neutron = 3E12 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 10/29/90 on TA17635 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT RMPERES ID DRRIN AMPERES 


2N7281D, 2N7281R, 2N7281H - Registration Pending 


Typicai Performance Characteristics 





CO 


OJ 


TIME OF INDUCTIVE DISCHARGE uS FLUENCE - NEUTR0NS/CM2 




1E13 1E14 1E15 



6RMMR DOT RRD (SI) / SEC 



DRRIN SUPPLY VOLTS 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRS430 (D, R, H) 

December 1992 


2N7282D, 2N7282R 

2N7282H 

Radiation Hardened 
N-Channel Power MOSFETs 


Features 

• 3A, 500V, RDS(on) = 2.520 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD{Si) 


• Gamma Dot 


Photo Current 


• Single Event 


- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

- Survives 3E9RAD(Siy3ec at 80% BVDSS lypically 

- Survives 2E12 Typically If Current Limited to IDM 

- 8.0nA Per-RAD(Si)/sec Typically 

- Pre-RAD Specifications for 3E12 Neutrons/cm^ 

- Usable to 3E13 Neutrons/cm^ 

- Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from lOOV to 500V, 1A to 60A, and on resistance as low as 25mfl 
Total dose hardness is offered at 100K RAD(SI) and lOOOKRAD(SI) with neutron 
hardness ranging from 1 E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial). TX equivalent of 
MIL-S-195CX), TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kQ).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max...TL 


CAUTION: These devices are sertsitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -tn a- t 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRM140 (D, R, H) 

December 1992 


2N7283D, 2N7283R 

2N7283H 

Radiation Hardened 
N-Channel Power MOSFETs 


Features 

• 23A, 100V, RDS(on) ° 0.1300 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot • Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - S.OnA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 


I Package 


• Gamma Dot - Survive* 3E9RAD(Siysac at 80% BVDSS IVpIcally 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 3.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy Ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET Is an enhancement-mode silicon-gate.power field effect transistor of 
the vertical DMOS (VDMOS) structure. It Is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as^elther non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-195(X), or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 



Symboi 



Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage..VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +26°C. ID 

TC = +1(X)°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC=.-i-25°C. PT 

TC = +100°C.PT 

Derated Above +25°C.. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode). IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) Rom Case, 10s Max. TL 


2N7283D, R, H 


125 

50 

1.00 

69 

23 

60 

-55 to +150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o >io 
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Specifications 2N7283D, 2N7283R, 2N7283H - Registration Pending 


Pre-Radiation Electrical Specifications ic = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Voits 

. BVDSS 

VGS = 0, ID = 1mA 

100 

- 

V 

Gate-Threshoid Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 

- 

100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 

- 

100 

nA 

Zero-Gate Voltage 

Drain Current 

■■ 

VDS = 100V, VGS = 0 

VDS = 80V, VGS =: 0 

VDS = 80V, VGS = 0, TC = +125°C 

. 

1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ns 

- 

69 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V, ID = 23A 

- 

3.14 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V, iD = 15A 

- 

0.13 

n 

Turn-On Delay Time 

td(on) 

VDD = 50V, ID = 23A 

Pulse Width = 3ns 

Period = 300ns, Rg = 25G 

0 ^ VGS ^ 10 (See Test Circuit) 

- 

50 

ns 

Rise Time 

tr 

- 

500 

Turn-Off Delay Time 

td(off) 

- 

160 

Fall Time 

tf 

- 

200 

Gate-Charge Threshold 

QG(th) 

VDD = 50V,ID = 23A 

IGS1 = IGS2 

0^VGS^20 

2 

8 

nc 

Gate-Charge On State 

QG(on) 

30 

122 

Gate-Charge Total 

QGM 

57 

228 

Plateau Voltage 

VGP 

3 

12 

V 

Gate-Charge Source 

QGS 

6 

24 

nc 

Gate-Charge Drain 

QGD 

13 

54 

Diode Forward Voltage 

VSD 

ID = 23A, VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l=23Ardi/dt=:100A/ns 

- 

TBD 

ns 

Junction-To-Case 

R0jc 


- 

1.0 

°C/W 

Junction-To-Ambient 

RGja 

Free Air Operation 

- 

30 



FIGURE 1. SWITCHING TIME TESTING FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7283D, 2N7283R, 2N7283H - Registration Pending 


Post-Radiation Eiectrical Specifications TC =+2s°c, Unless otherwise Specined 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7283D, R 

VGS = 0, ID = 1mA 

100 

- 

V 

/Klr.tn C 

V ''I «/ 

BVDSS 

2N72S3H 


CkC 

- 

\ / 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7283D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7283H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7283D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 5, 6) 

IGSSF 

2N7283H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7283D, R 

VGS =-20V, VDS = 0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7283H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7283D. R 

VGS = 0, VDS = 80V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7283H 

VGS = 0, VDS = 80V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7283D, R 

VGS = 10V, ID = 23A 


3.14 

V 

(Note 1,5, 6) 

VDS(on) 

2N7283H 

VGS = 16V, ID = 23A 


4.83 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7283D, R 

VGS = 10V, ID=15A 


0.130 

O. 

(Note 1,5, 6) 

RDS(on) 

2N7283H 

VGS = 14V, ID = 15A 


0.200 

Q 


NOTES: 

1. Pulse test, 300[is max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R". Neutron = 3E13 

5. Gamma = lOOOKRAD(SI). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = +1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 6/25/90 on TA 17641 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N72a3D, 2N7283R, 2N7283H - Registration Pending 


Typicai Performance Characteristics 


MRXIMUM CONTINUOUS DRRIN CURRENT 
VS CRSE TEMPERRTURE 


SRFE OPERRTING RRER CURVE 
CRSE TEMPERRTURE=E5 C 


IFRMMDIDT _ . 

0 50 100 

TC CRSE TEMPERRTURE C 


[FMHOSOR 

VOS 


10 100 
DRRIN-TO-SOURCE VOLTS 


TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 


I641UIS 

100 1000 
TIME OF INDUCTIVE DISCHRRGE 


NORMRLIZED ON RESISTRNCE 

VERSUS NEUTRON FLUENCE 

^ N CHRNNEL 


/ 



u / 



hh, 


/ ^ V 

i/ / 


/ / ,o/ 


/ / 7 

Q:/ / 

NEUTRONN 


1E13 

FLUENCE 


1E14 1E15 

- NEUTR0NS/CM2 


TYPICRL PHOTO CURRENT 
VERSUS GRMMR RRTE 


1E9 

GRMMR DOT 


641 PHOTO I 

1E10 1E11 

RRD (SI) / SEC 


DRRIN INDUCTRNCE REQUIRED 

TO LIMIT GRMMR DOT CURRENT 

TO 

ILM 










. GRMMRDOT 



30 100 300 

DRRIN SUPPLY VOLTS 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRS140 (0, R, H) 

December 1992 


2N7284D, 2N7284R 

2N7284H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 17A, 100V,RDS(on) = 0.145n 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(SI) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 lypicaily If Current Limited to IDM 

• Photo Current - 3.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives lESions/cm^ Having an 

LET ^ 35MeY/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Package 



Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 1CX)V to 5(X)V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and ICXXKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-195(X), or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Symboi 



Absolute Maximum Ratings (TC = Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kD)...VDGR 

Continuous Drain Current 

TC = +25°C. ID 

TC = +100°C.ID 

Pulsed Drain Current... IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC = +100°C. PT 

Derated Above +25®C .... 

Inductive Current, Clamped, L = lOOpH, (See Test Rgure).ILM 

Continuous Source Current (Body Diode)......IS 

Pulsed Source Current (Body Diode) .. ISM 

Operating And Storage Temperature...TJC, TSTG 

Lead Temperature (During ^Idering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


2N7284D,R,H 


75 

30 

0.60 

51 

17 

51 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o >i e 


File Number 3254 



















SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRM240(D, R, H) 

December 1992 


2N7285D, 2N7285R 

2N7285H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 16A, 200V, RDS(on) = 0.24a 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 


• Gamma Dot 


• Photo Current 


Single Event 


- Defined End Point Specs at 300KRAD(SI) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

- Survives 3E9RAD(Siysec at 80% BVDSS lypically 

- Survives 2E12 lypically If Current Limited to IDM 

- S.OnA Per-RAD(Si)/sec lypically 

- Pre-RAD Specifications for 1E13 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

- Typically Survives 1E5Ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mflL 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1 E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voKage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20ka).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current. Clamped, L = lOOpH, (See Test Rgure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -to a-t 



125 

50 

1.00 

48 

16 

48 

-55 to +150 


File Number 3225 
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Specifications 2N7285D, 2N7285R, 2N7285H - Registration Pending 


Pre-Radiation Eiectricai Specifications tc = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0,ID = 1mA 

200 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS. ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 


100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 


100 

nA 

Zero-Gate Voltage 

Drain Current 

m 

VDS = 200V, VGS = 0 

VDS = 160V, VGS = 0 

VDS = 160 V, VGS = 0. TC = +125°C 


1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 


48 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V,ID=16A 


4.03 

V 

Drain-Source On Resistance 

RDS(on) 

VGS=10V,ID=10A 


0.240 

Q 

Turn-On Delay Time 

td(on) 

VDD=100V,ID = 16A 

Pulse Width 3ps 

Period = 300ps, Rg = 25Q 

0 ^ VGS ^ 10 (See Test Circuit) 


52 

ns 

Rise Time 

tr 


264 

Turn-Off Delay Time 

td(ofO 


280 

Fall Time 

tf 


148 

Gate-Charge Threshold 

QG(th) 

VDD = 100V,ID = 16A 

IGS1 = IGS2 

0^VGS^20 

1.5 

8 

nc 

Gate-Charge On State 

QG(on) 

29 

116 

Gate-Charge Total 

QGM 

57 

228 

Plateau Voltage 

VGP 

3 

16 

V 

Gate-Charge Source 

QGS 

7 

28 

nc 

Gate-Charge Drain 

QGD 

15 

60 

Diode Forward Voltage 

VSD 

ID = 16A,VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l = 16A;dl/dt = 100A/ps 

- 

TBD 

ns 

Junction-To-Case 

R0jc 

. 

- 

1.0 

°c/w 

Junctlon-To-Amblent 

Reja 

Free Air Operation 

- 

30 



FIGURE 1. SWITCHING TIME TESTING FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7285D, 2N7285R, 2N7285H - Registration Pending 


Post-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7285D, R 

VGS = 0, ID = 1mA 

200 

- 

V 

(Note 5, 6) 

BVDSS 

2N7285H 

VGS = 0, ID = 1mA 

190 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7285D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7285H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4,6) 

IGSSF 

2N7285D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 5, 6) 

IGSSF 

2N7285H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

(Note 2,4, 6) 

IGSSR 

2N7285D, R 

VGS = -20V, VDS = 0 


100 

nA 


(Note 2,5, 6) 

IGSSR 

2N7285H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4. 6) 

IDSS 

2N7285D, R 

VGS = 0, VDS = 160V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7285H 

VGS = 0, VDS = 160V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1, 4, 6) 

VDS(on) 

2N7285D, R 

VGS = 10V, ID = 16A 


4.03 

V 

(Note 1, 5, 6) 

VDS(on) 

2N7285H 

VGS = 16V, ID = 16A 


6.05 

V 

Drain-Source 

On Resistance 

(Note 1, 4, 6) 

RDS(on) 

2N7285D, R 

VGS = 10V, ID = 10A 


0.240 

a 

(Note 1, 5, 6) 

RDS(on) 

2N7285H 

VGS = 14V, ID=:10A 


0.360 

Q 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(SI) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(SI) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 7/9/90 on TA17642 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, PA 
19401 

8. Single event drain burnout testing by Titus, J.L, et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRfilN CURRENT RMPERES ID DRAIN AMPERES 

1 10 1 00 30 100 300 


2N7285D, 2N7285R, 2N7285H - Registration Pending 


Typicai Performance Characteristics 



TYPICAL UNCLAMPED INDUCTIVE 
SWITCHING FAILURE ONSET 

AVALANCHE MODE 


CO 

w 

\h 



100 300 

TIME OF INDUCTIVE DISCHARGE 


uS 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRS240 (D, R, H) 

December 1992 


2N7286D, 2N7286R ^ 

2N7286H 


Radiation Hardened 
N-Channel Power MOSFETs 


Features 

• 12A,200V,RDS(on) = 0.255Q 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD{Si) 


• Gamma Dot 


• Photo Current 


Single Event 


- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

- Survives 3E9RAD(Siysec at 80% BVDSS Typically 
• Survives 2E12 Typicaiiy If Current Limited to IDM 

- S.OnA Per-RAD(Si)/sec Typically 

- Pre-RAD Specifications for 1E13 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

- Typically Survives lESions/cm^ Having an 

LET ^ SSMeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 


Description 


The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mQ. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 


This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 


This part may be supplied as a die or In various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-195CX), TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20l<fl).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC=+100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 



75 

30 

0.60 

36 

12 

36 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ o c h 


File Number 3255 


TRANSISTORS 























SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRM244(D, R, H) 

December 1992 


2N7287D, 2N7287R 

2N7287H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 12A, 250V, RDS(on) = 0.400D j 

• Second Generation Rad Hard MOSFET Results From New Design Concepts | 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 3(K)KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lypicaliy 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 7.0nA Per-RAD{Siysec Typically 

• Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1E14 Neutrons/cm^ 

• Single Event - Typically Survives lESions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25ma 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy kxi survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET Is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n®) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy Ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening Is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
195CX). Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


I Package 



Symbol 


Absolute Maximum Ratings (tc = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kG).VDGR 

Continuous Drain Current 

TC = +25°C. .ID 

TC = +100°C..ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC = +100°C.PT 

Derated Above+25°C .. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


2N7287D, R, H 


125 

50 

1.00 

36 

12 

36 

-55 to +150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o co 


File Number 3230 




















Specifications 2N7287D, 2N7287R, 2N7287H - Registration Pending 

Pre-Radiation Electrical Specifications ic = +25°c, Unless otherwise specified 




FIGURE 1. SWITCHING TIME TESTING FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7287D, 2N7287R, 2N7287H - Registration Pending 


Post-Radiation Eiectricai Specifications tc = -f25°c, unless otherwise Specifled 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4.6) 

BVDSS 

2N7287D, R 

VGS = 0, ID = 1mA 

250 

- 

V 

(Note 5, 6) 

Rvnss 

2N7287H 


235 


\/ 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7287D. R 

VGS = VDS,ID = 1mA 

2.0 

4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7287H 

VGS = VDS,ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7287D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 5, 6) 

IGSSF 

2N7287H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7287D, R 

VGS = -20V, VDS = 0 


100 

nA 

(Note 2, 5.6) 

IGSSR 

2N7287H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7287D, R 

VGS = 0, VDS = 200V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7287H 

VGS = 0, VDS = 200V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7287D, R 

VGS = 10V, ID = 12A 


5.04 

V 

(Note 1,5, 6) 

VDS(on) 

2N7287H 

VGS = 16V, ID = 12A 


7.56 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7287D, R 

VGS = 10V,ID = 7A 

- 

0.400 

Q 

(Note 1,5, 6) 

RDS(on) 

2N7287H 

VGS = 14V, ID = 7A 

- 

0.600 

Q 


NOTES: 

1. Pulse test, 300^8 max 


2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(SI) for “O’, lOOKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = 10OOKRAD(Si). Neutron = 1 El 3 

6. Insitu Gamma bias must be sampled for both VGS = +10V,VDS = 0V and VGS = 0V,VDS = 80% BVDSS 

7. Gamma data taken 1/30/90 on TA 17643 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct, 1988 
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DRRIN CURRENT RMPERES ID DRRIN RMPERES 

1 10 1 00 30 100 300 


2N7287D, 2N7287R, 2N7287H - Registration Pending 
Typicai Performance Characteristics 



0 50 100 10 100 

TC CRSE TEMPERRTURE C VD5 DRRIN-TO-SOURCE VOLTS 


TIME OF INDUCTIVE DISCHRRGE uS FLUENCE - NEUTR0NS/CM2 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRS244 (D, R, H) 

December 1992 


2N7288D, 2N7288R 

2N7288H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 9A, 250V, RDS(on) = 0.4150 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD<Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lypicaily 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 7.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 1E13 Neutrons/cm^ 

• Usable to 1E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


I Packaae 


• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 7.0nA Per-RAD(Siysec Typically 

• Neutron - Pre-RAD Specifications for 1E13 Neutrons/cm^ 

- Usable to 1E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as iow as 25mQ 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n®) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-195(X), TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 



Symbol 



Absolute Maximum Ratings (TC = +25°C) unless otherwise Specified 

Drain-Source Voltage...VDS 

Drain-Gate Voltage (RGS = 20kQ). VDGR 

Continuous Drain Current 

TC = +25°C. ID 

TC = -h100®C. ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above 4-25°C.. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode). .IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During ^Idering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 


2N7288D, R, H 


75 

30 

0.60 

27 

9 

27 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o ce 


File Number 3256 



















SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRM440(D, R, H) 

December 1992 


Features 

• 6A, SOOV, RDS(on) = 1.400 

• Second Generation Rad Hard MOSFET Re8ult8.From New Deeign Concepts 

• Gamma - Meets Pre-Rad Specifications to lOOKRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD<Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot • Survives 3E9RAD(Si)/8ec at 80% BVDSS Typicaiiy 

- Survives 2E12 Typicaiiy If Current Limited to IDM 

• Photo Current - 12.0nA Per-RAD(Si)/8ec Typically 

• Neutron - Pre-RAD Specifications for 3E12 Neutrons/cm^ 

- Usable to 3E13 Neutrons/cm^ 

• Single Event - Typically Survives 1E5lons/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to SOOV, 1A to 60A, and on resistance as low as 25mil 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(SI) with neutron 
hardness ranging from 1E13n/cm2 for SOOV product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 3S at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It Is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy Ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor Hlgh-Rellablllty Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) unless otherwise specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kQ).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature..TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 . - __ 


2N7289H 

Radiation Hardened 
N-Channel Power MOSFETs 




125 

50 

1.00 

18 

6 

18 

-55 to +150 
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Specifications 2N7289D, 2N7289R, 2N7289H - Registration Pending 


Pre-Radiation Electrical Specifications re =: +25°c, Unless otherwise Specified 


PARAMETER 


Drain-Source Breakdown Volts 


Gate-Body Leakage Reverse 


Zero-Gate Voltage 
Drain Current 


Rated Avalanche Current 


Drain-Source On-State Volts 


Drain-Source On Resistance 


Turn-On Delay Time 


Turn-Off Delay Time 


Gate-Charge Threshold 


Gate-Charge On State 


Gate-Charge Total 


Plateau Voltage 


Gate-Charge Source 


Gate-Charge Drain 


Diode Forward Voltage 


Reverse Recovery Time 


Junction-To-Case 


Junction-To-Ambient 



TEST CONDITIONS 


BVDSS VGS = 0.ID = 1mA 





VDS = 500V, VGS = 0 
VDS = 400V, VGS = 0 
VDS = 400V, VGS = 0, TC = -h125°C 


Time = 20ps 


VDS(on) . VGS = 10V,ID=:6A 


RDS(on) VGS = 10V,ID = 4A 


VDD = 250V, ID = 6A 


Pulse Width = 3ps 
Period = 300ps, Rg = 25Q 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD = 250V, ID = 6A 
IGS1 r. IGS2 
0^VGS^20 


ID = 6A,VGD = 0 


l = 6A; di/dt= lOOA/ps 


Free Air Operation 


FIGURE 1. SWITCHING TIME TESTING 



El B 0.5 BVDSS VC » 0.75 BVDSS 



FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7289D, 2N7289R, 2N7289H - Registration Pending 


Post-Radiation Electrical Specifications ic = +25°c, Unless otherwise Specified 


TEST CONDITIONS 



Drain-Source 
Breakdown Volts 


Gate-Source 
Threshold Volts 


Gate-Body 
Leakage Forward 


Gate-Body 
Leakage Reverse 


Drain-Source 
On-State Volts 


Drain-Source 
On Resistance 


(Note 4, 6) 
(Note 5, 6) 


(Note 4, 6) 


(Note 4. 6) 
(Note 5, 6) 


Zero-Gate Voltage (Note 4, 6) 

Drain Current - 

(Note 5, 6) 


BVDSS 2N7289D, R VGS = 0. ID = 1mA 


BVDSS 2N7289H 


VGS = 0, ID = 1mA 


VGS(th) 2N7289D, R VGS = VDS, ID = 1 mA 


(Note 3,5.6) VGS(th) 2N7289H 


VGS = VDS, ID = 1mA 


IGSSF 2N7289D, R VGS = 20V, VDS = 0 


IGSSF 2N7289H 


VGS = 20V, VDS = 0 


(Note 2, 4, 6) IGSSR 2N7289D, R VGS = -20V, VDS = 0 


(Note 2,5,6) IGSSR 2N7289H 


VGS =-20V, VDS = 0 



2N7289D, R VGS = 0, VDS = 400V 


VGS = 0, VDS = 400V 


(Note 1,4, 6) VDS(on) 2N7289D, R VGS = 10V, ID = 6A 


(Note 1,5,6) VDS(on) 2N7289H 


VGS = 16V, ID = 6A 


(Note 1,4, 6) RDS(on) 2N7289D, R VGS = 10V, ID = 4A 


(Note 1,5,6) RDS(on) 2N7289H 


VGS = 14V, ID = 4A 



1. Pulse test, 300|is max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R". Neutron = 3E12 

5. Gamma = lOOOKRAD(Si). Neutron = 3E12 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 3/15/90 on TA 17645 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 



12-59 


TRANSISTORS 



















































































DRRIN CURRENT RMPERES ID DRfilN RMPERES 

1 10 100 10 100 


r 


2N7289D, 2N7289R, 2N7289H - Registration Pending 


Typical Performance Characteristics 



TYPICRL UNCLRMPED INDUCTIVE 


NORMRLIZED ON RESISTRNCE 

SWITCHING FRILURE ONSET 


VERSUS NEUTRON FLUENCE 

fiVRLRNCHE MODE 

o 

cn 

Q 

or 

Q n 
LU ^ 

M 

^ N CHRNNEL 

oj/ c^/ 

#/ 7'7 7 
'^/ / / §/ 


|cu 

2: 

,q/ / / 'Sy 

7 / j 1 f 

M440UIS 


^ NEUTRONN 


100 300 1E13 1E14 1E15 

TIME OF INDUCTIVE DISCHRRBE u5 FLUENCE - NEUTR0NS/CM2 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRS440 (D, R, H) 

December 1992 


Features 

• 5A, 500V, RDS(on) = 1.420 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAO{Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD{Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 12.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E12 Neutrons/cm^ 

- Usable to 3E13 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 1CX)V to 500V, 1A to 60A, and on resistance as low as 25mil 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from lEISn/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor Hlgh-Rellabillty Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20ki2).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C. PT 

Derated Above +25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure)..ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max...TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 n o 


2N7290D, 2N7290R 

2N7290H 


Radiation Hardened 
N-Channei Power MOSFETs 



75 
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0.60 
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-55 to +150 


File Number 3257 


TRANSISTORS 




















S E M l C O N D U C T O R 

REGISTRATION PENDING 
Currently Available as FRK150(D, R, H) 

December 1992 


2N7291D, 2N7291R 

2N7291H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 40A, 100V, RDS(on) = 0.0550 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(SI) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD{Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 7.0nA Per-RAD<Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usableto3E14Neutrons/cm^ 

• Single Event - Typically Survives lESions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


I Package 


• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lyplcally 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 7.0nA Per-RAD<Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usableto3E14Neutrons/cm^ 

• Single Event - Typically Survives lESions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECX)ND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from lOOV to SOOV. 1A to 60A, and on resistance as low as 25mG. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from lEian/cm^ for SOOV product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-195CX), TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 



Symboi 


Absolute Maximum Ratings (TC - +25°C) Unless otherwise Specified 

Drain-Source Voltage... VDS 

Drain-Gate Voltage (RGS = 20kQ)...VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C. ID 

Pulsed Drain Current.. IDM 

Gate-Source Voltage.. .VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100®C.PT 

Derated Above +25°C .. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).. ILM 

Continuous Source Current (Body Diode).....IS 

Pulsed Source Current (Body Diode)...ISM 

Operating And Storage Temperature.....TJC, TSTG 

Lead Temperature (During ^Idering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


2N7291D, R, H 


150 

60 

1.20 

100 

40 

100 

-55 to+150 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 
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Specifications 2N7291D, 2N7291R, 2N7291H - Registration Pending 

Pre-Radiation Eiectrical Specifications tc = +25°c, Unless otherwise Specified 




FIGURE 1. SWITCHING TIME TESTING FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7291D, 2N7291R, 2N7291H - Registration Pending 


Post-Radiation Electrical Specifications TC = +25°C, Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7291D, R 

VGS = 0, ID = 1mA 

100 

- 

V 

(Note 5. 6) 

BVDSS 

0M70Q-I U 


f\C 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4,6) 

VGS(th) 

2N7291D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3.5.6) 

VGS(th) 

2N7291H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7291D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 5,6) 

IGSSF 

2N7291H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2.4, 6) 

IGSSR 

2N7291D, R 

VGS =-20V, VDS=:0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7291H 

VGS =-20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7291D, R 

VGS = 0, VDS = 80V 


25 

pA 

(Note 5,6) 

IDSS 

2N7291H 

VGS = 0, VDS = 80V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7291D,R 

VGS = 10V, ID = 40A 


2.31 

V 

(Note 1, 5, 6) 

VDS(on) 

2N7291H 

VGS = 16V, ID = 40A 


3.47 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7291D,R 

VGS = 10V,ID = 25A 


0.055 

Q 

(Note 1,5,6) 

RDS(on) 

2N7291H 

VGS = 14V, ID = 25A 


0.083 

D 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = lOKRAD(SI) for “D", lOOKRAD(Si) for “R". Neutron = 3E13 

5. Gamma = 1000KRAD{SI). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = +1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 11/6/89 on TA 17651 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT RMPERES ID DRfilN RMPERES 

10 100 1000 30 100 300 


2N7291D, 2N7291R, 2N7291H - Registration Pending 



Typicai Performance Characteristics 



TYPICfiL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 



FR150UIS. 

100 1000 

TIME OF INDUCTIVE DISCHRRGE uS 





1E13 1E14 1E15 

FLUENCE - NEUTRONS/CME 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRF150(D, R, H) 

December 1992 


2N7292D, 2N7292R 

2N7292H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 25A, 100V, RDS(on)-0.070 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD<Si) 

- Defined End Point Specs at 300KRAD(SI) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS IVpically 

- Survives 2E12 lypically If Current Limited to IDM 

• Photo Current - 7.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event i- Typically Survives tE5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 


I Paok^pe 



Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 1CX)V to 500V, 1A to 60A, and on resistance as bw as 25mflL 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power fieW effect transistor of 
the vertical DMOS (VDMOS) structure, it is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in varbus packages other than shown above. 
Reliability screening is available as'either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semicorbuctor HIgh-Rellabillty Marketing group for any 
desired deviations from the data sheet. 


Symbol 



Absolute Maximum Ratings (tc = +2s°C) unless otherwise Specined 


Drain-Source Voltage..VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C. ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


2N7292D, R, H 


125 

60 

1.00 

75 

25 

75 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o ee 
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Specifications 2N7292D, 2N7292R, 2N7292H - Registration Pending 


Pre-Radiation Eiectrical Specifications tc = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

100 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 

- 

100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 

- 

100 

nA 

Zero-Gate Voltage 

Drain Current 

IDSS1 

IDSS2 

IDSS3 

VDS = 100V, VGS = 0 

VDS = 80V, VGS = 0 

VDS = 80V, VGS = 0, TC = -»-125°C 

- 

1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 

- 

75 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V, ID = 25A 

- 

1.84 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V, ID = 20A 

- 

.07 

n 

Turn-On Delay Time 

td(on) 

VDD = 50V, ID = 25A 

Pulse Width = 3ps 

Period = 300J1S, Rg = 250 

0 ^ VGS ^10 (See Test Circuit) 

- 

134 

ns 

Rise Time 

tr 

- 

628 

Turn-Off Delay Time 



642 

Fall Time 

tf 

- 

490 

Gate-Charge Threshold 

QG(th) 

VDD = 50V, ID = 25A 

IGS1 = IGS2 

0^VGS^20 

4 

17 

nc 

Gate-Charge On State 

QG(on) 

79 

314 

Gate-Charge Total 

QGM 

138 

552 

Plateau Voltage 

VGP 

2 

12 

V 

Gate-Charge Source 

QGS 

11 

46 

nc 

Gate-Charge Drain 

QGD 

40 

164 

Diode Forward Voltage 

VSD 

ID = 25A, VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l=25A; di/dt = 100A/MS 

- 

1400 

ns 

Junctlon-To-Case 

R0jc 


- 

1.0 

°C/W 

Junction-To-Ambient 

R0ja 

Free Air Operation 

- 

48 


El = 0.5 BVDSS VC = 0.75 BVDSS 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 



FIGURE 1. SWITCHING TIME TESTING 
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Specifications 2N7279D, 2N7292R, 2N7292H - Registration Pending 


Post-Radiation Electricai Specifications IC = +25X, Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7292D, R 

VGS = 0, ID = 1mA 

100 

- 

V 

(Note 5. 6) 

RWn.QQ 

2N7292H 


05 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7292D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7292H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7292D. R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7292H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7292D. R 

VGS =-20V, VDS = 0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7292H 

VGS =-20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7292D, R 

VGS = 0, VDS = 80V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7292H 

VGS = 0, VDS = 80V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1, 4, 6) 

VDS(on) 

2N7292D, R 

VGS = 10V, ID = 25A 


1.84 

V 

(Note 1, 5, 6) 

VDS(on) 

2N7292H 

VGS = 16V, ID = 25A 


2.76 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7292D,R 

VGS = 10V,ID = 20A 


0.07 

Q 

(Note 1, 5, 6) 

RDS(on) 

2N7292H 

VGS = 14V,ID = 20A 


0.105 

D 


NOTES: 

1. Puise test, 300ps max 

2. Absoiute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = lOKRAD(SI) for “D", lOOKRAD(SI) for “R". Neutron = 3E13 

5. Gamma = lOOOKRAD(Si). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = +1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 11/16/89 on TA17651 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7292D, 2N7292R, 2N7292H - Registration Pending 


Typicai Performance Characteristics 


MfiXIMUM CONTINUOUS DRRIN CURRENT 
VS CnSE TEMPERRTURE 


SRFE OPERRTING RRER CURVE 
CRSE TEMPERRTURE=25 C 

_iDPERflnON IN THIS RREfl IS 

/ - . v LIMITED BY RDS(on) 


FRF150IPT _ . 

0 50 100 

TC CRSE TEMPERRTURE C 


10 100 
DRRIN-TO-SOURCE VOLTS 


TYPICRL UNCLRMPED INOUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MOOE 


NDRMRLIZED ON RESISTRNCE 
VERSUS NEUTRDN FLUENCE 
^ N CHRNNEL 



S'; 

u 

i 

y 

i/ 


I FR150UIS. 

100 1000 
TIME OF INDUCTIVE DISCHRRGE 


1E13 1E14 1E15 

FLUENCE - NEUTR0NS/CM2 


TYPICRL PHOTO CURRENT 
VERSUS GRMMR RRTE 


DRRIN INDUCTRNCE REQUIRED 
TO LIMIT GRMMR DOT CURRENT 
TO ILM 



1E9 

GRMMR DOT 


.FR150PH0TD I 

1E10 1E11 

RRD (SI) / SEC 


. _,_ . GRMMRDOT 

30 100 300 

DRRIN SUPPLY VOLTS 
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ViV SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRK250(D, R, H) 

December 1992 


2N7293D, 2N7293R 

2N7293H 

Radiation Hardened 
N-Channel Power MOSFETs 


Features 

• 27A, 200V, RDS(on) = 0.1000 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre<Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(SI) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lypically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current • 12.0nA Per-RAD(SiVsec Typically 

• Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usableto1E14Neutrons/cm^ 

• Single Event - Typically Survives 1E5lona/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V. 1A to 60A, and on resistance as low as 25mQ. 
Total dose hardness Is offered at 100K RAD(Si) and 1000KRAD{Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n^) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy Ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor H’lgh-Reliablllty Marketing group for any 
desired deviations from the data sheet. 


I Packaae 



Symboi 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.....VDS 

Drain-Gate Voltage (RGS = 20kG).VDGR 

Continuous Drain Current 

TC = -i-25°C. ID 

TC=:-i-100°C. ID 

Pulsed Drain Current. .IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = -i-25°C...PT 

TC = -i-100°C.PT 

Derated Above+25°C.. 

Inductive Current, Clamped, L = 100pH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).. .IS 

Pulsed Source Current (Body Diode) .....ISM 

Operating And Storage Temperature....TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) Rom Case, 10s Max.TL 


2N7293D, R, H 


150 

60 

1.20 

81 

27 

81 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 .« 
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Specifications 2N7293D, 2N7293R, 2N7293H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 


TEST CONDITIONS 



Gate-Body Leakage Reverse 


Zero-Gate Voltage 
Drain Current 


Rated Avalanche Current 


Drain-Source On-State Volts 


Drain-Source On Reslstar»ce 


Turn-On Delay Time 


Turn-Off Delay Time 


Gate-Charge Threshold 


Gate-Charge On State 


Gate-Charge Total 


Plateau Voltage 


Gate-Charge Source 


Gate-Charge Drain 


Diode Forward Voltage 


Reverse Recovery Time 


Junction-To-Case 


Junction-To-Ambient 


RDS(on) 


VGS = 0.ID = 1mA 


VDS = VGS, ID = 1mA 


VGS = +20V 


VDS = 200V,VGS=:0 
VDS = 160V,VGS = 0 
VDS = 160V, VGS = 0, TC = +125°C 


Time = 20ps 


VGS = 10V, ID = 27A 


VGS = 10V,ID = 17A 


VDD = 100V, ID = 27A 
Pulse Width = 3ps 
Period = 300ps, Rg = 250 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD=100V, ID = 27A 
IGS1 = IGS2 
0^VGS^20 


ID = 27A,VGD = 0 


l=27A; di/dt=100A/ps 


Free Air Operation 




El = 0.5 BVDSS VC = 0.75 BVDSS 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7293D, 2N7293R, 2N7293H- Registration Pending 


Post-Radiation Electrical Specifications ic = +25^c, Unless otherwise Specified 



NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD{SI) 

4. Gamma = 10KRAD(SI) for “D*, lOOKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(SI). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = +1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 11/15/89 on TA17652 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et ai of NWSC, Crane, IN at Brookhaven Nat, Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT RMPERES ID DRRIN RMPERE5 

10 100 1000 30 100 300 


2N7293D, 2N7293R, 2N7293H - Registration Pending 


Typicai Performance Characteristics 



TC CRSE TEMPERRTURE C 


TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 



FRF250UIS. 

100 1000 

TIME OF INDUCTIVE DI5CHRR6E uS 




VDS DRRIN-TO-SOURCE VOLTS 



FLUENCE - NEUTRONS/CME 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRF250(D, R, H) 

December 1992 


Features 


2N7294D, 2N7294R 

2N7294H 

Radiation Hardened 
N-Channei Power MOSFETs 


23A, 200V, RDS(on) = 0.115D 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma • Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(SI) and 1000KRAD{Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

Gamma Dot - Survives 3E9RAD(SIVsec at 80% BVDSS lypicaiiy 

- Survives 2E12 Typically if Current Limited to IDM 
Photo Current - 12.0nA Per-RAD(Si)/sec Typically 

Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

Single Event - Typically Survives 1 ESions/cm^ Having an 

LET ^ 35MeV/mg/cm‘ and a Range ^ 30}xm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mQ. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy Ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy Ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or In various packages other than shown above. 
Reliability screening Is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25°C. ID 

TC = +100°C. ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C.. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode). .IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 tn -j a 



125 

50 

1.00 

69 

23 

69 

-55 to+150 
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Specifications 2N7294D, 2N7294R, 2N7294H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

200 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 

- 

100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 

- 

100 

nA 

Zero-Gate Voltage 

Drain Current 


VDS = 200V, VGS = 0 

VDS = 160V, VGS = 0 

VDS = 160V, VGS = 0, TC = +125°C 

■ 

1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20)iS 

- 

69 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V, ID = 23A 

- 

2.78 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V, ID = 15A 

- 

0.115 

O 

Turn-On Delay Time 

td(on) 

VDD = 100V, ID = 23A 

Pulse Width = 3[is 

Period = 300tis, Rg = 250 

0 ^ VGS ^ 10 (See Test Circuit) 

- 

156 

ns 

Rise Time 

tr 

- 

510 

Turn-Off Delay Time 

td(off) 

- 

574 

Fall Time 

tf 

- 

280 

Gate-Charge Threshold 

QG(th) 

VDD = 100V, ID = 23A 

IGS1 = IGS2 

0 ^ VGS ^ 20 

5 

20 

nc 

Gate-Charge On State 

QG(on) 

75 

298 

Gate-Charge Total 

QGM 

140 

558 

Plateau Voltage 

VGP 

3 

14 

V 

Gate-Charge Source 

QGS 

16 

66 

nc 

Gate-Charge Drain 

QGD 

36 

144- 

Diode Forward Voltage 

VSD 

ID = 23A, VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l = 23A; di/dt=100A/ps 

- 

1700 

ns 

Junction-To-Case 

R0jc 


- 

1.0 

oc/w 

Junction-To-Amblent 

R0ja 

Free Air Operation 

- 

48 


El = 0.5 BVDSS VC = 0.75 BVDSS 




FIGURE 1. SWITCHING TIME TESTING FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7294D, 2N7294R, 2N7294H - Registration Pending 


Post’Radiation Electrical Specifications re = +25°c, Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 


MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4,6) 

BVDSS 

2N7294D, R 

VGS = 0, ID = 1mA 

200 

- 

V 

(Note 5,6) 

BVDSS 

2N7294H 

VGS = 0, ID = 1mA 

190 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7294D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3,5,6) 

VGS(th) 

2N7294H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4,6) 

IGSSF 

2N7294D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 5, 6) 

IGSSF 

2N7294H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

(Note 2,4, 6) 

IGSSR 

2N7294D, R 

VGS = -20V, VDS = 0 


100 

nA 


(Note 2,5, 6) 

IGSSR 

2N7294H 

VGS =-20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7294D, R 

VGS = 0, VDS = 160V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7294H 

VGS = 0, VDS = 160V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7294D, R 

VGS = 10V, ID = 23A 


2.78 

V 

(Note 1, 5, 6) 

VDS(on) 

2N7294H 

VGS = 16V, ID = 23A 


3.89 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7294D, R 

VGS = 10V, ID = 15A 


0.115 

n 

(Note 1, 5, 6) 

RDS(on) 

2N7294H 

VGS = 14V, ID = 15A 

- 

0.161 

n 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(SI) 

4. Gamma = 10KRAD(SI) for “D". lOOKRAD(SI) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(SI). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 11/15/89 on TA17652 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L, et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7294D, 2N7294R, 2N7294H - Registration Pending 


Typicai Performance Characteristics 


MRXIMUM CONTINUOUS DRRIN CURRENT 
VS CRSE TEMPERRTURE 


IFRF250ID.T _,__ 

0 50 100 

TC CRSE TEMPERRTURE 


SRFE OPERRTING RRER CURVE 

CRSE TEMPERRTURE=25 


/- OPBWTIDN IN THIS RREfl IS 

i \l~7 \ limited BT Rose on) 


10 mS 

I FRF25OS0fi| 



10 100 
DRRIN-TO-SOURCE VOLTS 


TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 


NORMRLIZED ON RESISTRNCE 
VERSUS NEUTRON FLUENCE 
N CHRNNEL 


IFRF250UIS . 

100 1000 

TIME OF INDUCTIVE DISCHRRGE uS 


1E13 1E14 1E15 

FLUENCE - NEUTR0NS/CM2 


TYPICRL PHOTO CURRENT 
VERSUS GRMMR RRTE 


ORRIN INOUCTRNCE REQUIRED 
TO LIMIT GRMMR DOT CURRENT 
TO ILM 


1E9 

GRMMR DOT 


F^250 I 

1E10 1E11 

RRD (SI) / SEC 


. _,_ . GRMHRDOT 

30 100 300 

DRRIN SUPPLY VOLTS 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRK254(D, R, H) 

December 1992 


Features 


2N7295D, 2N7295R 

2N7295H 

Radiation Hardened 
N-Channei Power MOSFETs 


20A, 250V, RDS(on) = 0.1 TOD 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma - Meets Pre-Rad Specifications to 100KRAD{Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Si)/sec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 15.0nAPer-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

• Usabieto1E14Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm2and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mD. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy Ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET Is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening Is available as either non TX (commercial), TX equivalent of 
MIL-S-195CX), TXV equivalent of MIL-S-195(X), or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25^C) Unless otherwise Specified 


Drain-Source Voltage. VDS 

Drain-Gale Voltage (RGS = 20kD)......VDGR 

Continuous Drain Current 

TC = +25°C. ID 

TC = +100°C. ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25®C.PT 

TC = +100°C. PT 

Derated Above +25°C... 

Inductive Current, Clamped, L = lOOpH, (See Test Figure)..ILM 

Continuous Source Current (Body Diode).............IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature...TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ o to 
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Specifications 2N7295D, 2N7295R, 2N7295H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LiMrrs 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

250 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 

- 

100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 

- 

100 

nA 

Zero-Gate Voltage 

Drain Current 

m 

VDS = 250V, VGS = 0 

VDS = 200V, VGS = 0 

VDS = 200V, VGS = 0, TC = +125°C 

• 

1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 

- 

60 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V,iD = 20A 

- 

3.58 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V, ID = 12A 

- 

0.170 

Q 

Turn-On Delay Time 

td(on) 

VDD = 125V, ID = 20A 

Pulse Width = 3fis 

Period = 300ps, Rg = 25Q 

0 ^ VGS ^ 10 (See Test Circuit) 

- 

150 

ns , 

Rise Time 

tr 

- 

450 

Turn-Off Delay Time 

td(off) 

- 

650 

Fall Time 

tf 

- 

260 

Gate-Charge Threshold 

QG(th) 

VDD=125V, ID=:20A 

IGS1 = IGS2 

0^VGS^20 

3.5 

15 

nc 

Gate-Charge On State 

QG(on) 

63 

252 

Gate-Charge Total 

QGM 

127 

510 

Plateau Voltage 

VGP 

3 

14 

V 

Gate-Charge Source 

QGS 

12 

48 

nc 

Gate-Charge Drain 

QGD 

32 

126 

Diode Forward Voltage 

VSD 

iD = 20A, VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

1 = 20A; di/dt = 100A/ps 

- 

2000 

ns 

Junction-To-Case 

R0jc 


- 

0.83 

°C/W 

Junction-To-Ambient 

RBja 

Free Air Operation 

- 

30 


El » 0.5 BVDSS VC « 0.75 BVDSS 




FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7295D, 2N7295R, 2N7295H - Registration Pending 


Post-Radiation Eiectricai Specifications tc = +25°C, Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4,6) 

BVDSS 

2N7295D, R 

VGS = 0, ID = 1mA 

250 

- 

V 

(Note 5,6) 

BVDSS 

2N7295H 

VGS = 0, ID=1mA 

238 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7295D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7295H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4,6) 

IGSSF 

2N7295D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 5,6) 

IGSSF 

2N7295H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7295D, R 

VGS = -20V, VDS = 0 


100 

nA 

(Note 2,5,6) 

IGSSR 

2N7295H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4,6) 

IDSS 

2N7295D, R 

VGS = 0, VDS = 200V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7295H 

VGS = 0, VDS = 200V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4,6) 

VDS(on) 

2N7295D, R 

VGS = 10V, ID = 20A 


3.58 

V 

(Note 1,5, 6) 

VDS(on) 

2N7295H 

VGS = 16V, ID = 20A 


4.53 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7295D, R 

VGS = 10V,ID = 12A 


0.170 

D 

(Note 1, 5, 6) 

RDS(on) 

2N7295H 

VGS = 14V, ID = 12A 


0215 

Q 


NOTES: 

1. Puise test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(SI) for “D*, lOOKRAD(SI) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 11/1/89 on TA 17653 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 


9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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10 1 00 1 000 30 100 300 


2N7295D, 2N7295R, 2N7295H - Registration Pending 




Typical Performance Characteristics 



TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 



653UIS.. 

100 1000 

TIME OF INDUCTIVE DISCHRRGE uS 


TYPICRL PHOTO CURRENT 
VERSUS GRMMR RRTE 



. 663PH0TP 

1E9 1E10 1E11 

GRMMR DOT RRD (SI) / SEC 





DRRIN SUPPLY VOLTS 
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UV SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRF254(D, R, H) 

December 1992 


Features 


2N7296D, 2N7296R 

2N7296H 

Radiation Hardened 
N-Channei Power MOSFETs 


17A, 250V, RDS(on) = 0.185Q 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si} 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 
Photo Current - IS.OnA Per-RAD(Siysec Typically 

Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

Single Event - Typically Survives 1 ESions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Single Event 


Description 

The Harris Semicx)nductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to.SOA, and on resistance as low as 25mO. 
Total dose hardness Is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kQ).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C. ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC = +100°C.PT 

Derated Above+25°C.. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode). .IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 



2N7296D, R, H 


125 

60 

1.00 

51 

17 

51 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 h o oo 
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Specifications 2N7296D, 2N7296R, 2N7296H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 


PARAMETER 


Drain-Source Breakdown Voits 


Gate-Threshoid Voits 


Gate-Body Leakage Forward 


Gate-Body Leakage Reverse 


Zero-Gate Voltage 
Drain Current 


Rated Avalanche Current 


Drain-Source On-State Volts 


Drain-Source On Resistance 


Turn-On Delay Time 


Rise Time 


Turn-Off Delay Time 


Fall Time 


Gate-Charge Threshold 


Gate-Charge On State 


Gate-Charge Total 


Plateau Voltage 


Gate-Charge Source 


Gate-Charge Drain 


Diode Forward Voltage 


Reverse Recovery Time 


Junction-To-Case 


Junction-To-Ambient 


SYMBOL 


BVDSS 


VGS(th) 


IGSSF 


IGSSR 



TEST CONDITIONS 


VGS = 0, ID = 1mA 


VDS = VGS, 10= 1mA 


VGS = +20V 


VGS = -20V 


VDS = 250V, VGS = 0 
VDS = 200V, VGS = 0 
VDS = 200V, VGS = 0, TC = +125°C 


Time = 20ps 


VDS(on) VGS = 10V, ID = 17A 


RDS(on) VGS = 10V,ID=11A 


VDD = 125V, ID = 17A 
Pulse Width = 3ps 
Period = 300ps, Rg = 250 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD = 125V, ID = 17A 
IGS1 = IGS2 
0 ^ VGS ^ 20 




ID = 17A, VGD = 0 


i = 17A; di/dt=100A/ps 


Free Air Operation 



E1 = 0.5 BVDSS VC = 0.75 BVDSS 



-r-r-^T- 

VDS I 

DUT ( 

) i "f 


/ —VC 


T 0.060 

1 -6- KAK - 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7296D, 2N7296R, 2N7296H - Registration Pending 


Post-Radiation Electricai Specifications tc = +25°c. Unless otherwise specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4.6) 

BVDSS 

2N7296D, R 

VGS = 0, ID = 1mA 

250 

- 

V 

(Note 5, 6) 

BVDSS 

2N7296H 

VGS = 0, ID = 1mA 

238 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7296D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3,5,6) 

VGS(th) 

2N7296H 

VGS * VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7296D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7296H 

VGS = 20V, VDS = 0 

- 

200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4,6) 

IGSSR 

2N7296D, R 

VGS =-20V, VDS = 0 

- 

100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7296H 

VGS = -20V, VDS = 0 

- 

200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7296D, R 

VGS = 0, VDS = 200V 

- 

25 

pA 

(Note 5, 6) 

IDSS 

2N7296H 

VGS = 0, VDS = 200V 

- 

100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7296D, R 

VGS = 10V, ID = 17A 

- 

3.30 

V 

(Note 1,5, 6) 

VDS(on) 

2N7296H 

VGS = 16V, ID = 17A 

- 

4.18 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7296D, R 

VGS = 10V, ID = 11A 

- 

0.185 

Q 

(Note 1,5, 6) 

RDS(on) 

2N7296H 

VGS = 14V, ID = 11A 

- 

0.234 

a 


NOTES: 

1. Puise test, 300ps max 


2. Absoiute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D*. 10OKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = +1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 11/1/89 on TA 17653 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT AMPERES ID DRAIN AMPERES AMPERES 

10 1 00 1 000 30 100 300 10 20 


2N7296D, 2N7296R, 2N7296H - Registration Pending 



Typicai Performance Characteristics 



TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 



653UIS . 

100 1000 

TIME OF INDUCTIVE DISCHRRGE uS 





FLUENCE - NEUTRONS/CME 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRM450(D, R, H) 

December 1992 


2N7297D, 2N7297R 

2N7297H 

Radiation Hardened 
N-Channei Power MOSFETs 


Features 

• 10A, 500V, RDS(on) = 0^000 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 


Gamma Dot 


• Photo Current 


Single Event 


Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 
Performance Permits Limited Use to 3000KRAD(SI) 

Survives 3E9RAD(Siysec at 80% BVDSS lyplcally 
Survives 2E12 lypicaily If Current Limited to IDM 
30nA Per-RAD(Siysec lypicaliy 
Pre-RAD Specifications for 3E12 Neutrons/cm^ 

Usable to 3E13 Neutrons/cm^ 

Typically Survives 1 ESions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V. 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening Is available as either non TX (commercial), TX equivalent of 
MIL-S-195CX), TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kD)...VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C .. ID 

Pulsed Drain Current.. .. IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC = +100°C........PT 

Derated Above +25°C.. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).. .IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature... TJC, TSTG 

Lead Temperature (During ^Idering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 



2N7297D, R, H 


160 

60 

1.20 

30 

10 

30 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o oe 
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Specifications 2N7297D, 2N7297R, 2N7297H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, unless otherwise Specified 




TEST CONOmONS 


VGS = 0. ID = 1mA 


VDS = VGS, ID = 1mA 


VGS = +20V 


VDS = 500V,VGS = 0 
VDS=: 400V, VGS = 0 
VDS = 400V, VGS = 0, TC = +125°C 


Time = 20)JS 


VGS = 10V,ID = 10A 


VGS = 10V, ID = 6A 


VDD = 250V, ID = 10A 


Pulse Width = 3ps 
Period = SOOps, Rg = 25G 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD =250V, ID = 10A 
IGS1 = IGS2 
0^VGS£20 


ID = 10A, VGD = 0 


l = 10A; dl/dt=100A/ps 


Free Air Operation 



El X 0.5 BVDSS VC x 0.75 BVDSS 




FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7297D, 2N7297R, 2N7297H - Registration Pending 


Post-Radiation Electrical Specifications to = +25°C, Unless Otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 

(Note 4, 6) 

BVDSS 

2N7297D, R 

VGS = 0, ID = 1mA 

500 

- 

V 


(Note 5, 6) 

BVDSS 

2N7297H 

VGS = 0, ID = 1mA 

475 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7297D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3,5, 6) 

VGS(th) 

2N7297H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4,6) 

IGSSF 

2N7297D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7297H 

VGS = 20V, VDS = 0 

- 

200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7297D, R 

VGS =-20V, VDS = 0 

- 

100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7297H 

VGS =-20V, VDS = 0 

- 

200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7297D, R 

VGS = 0, VDS = 400V 

- 

25 

ma 

(Note 5, 6) 

IDSS 

2N7297H 

VGS = 0, VDS = 400V 

- 

100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7297D, R 

VGS = 10V, ID = 10A 

- 

6.3 

V 

(Note 1,5, 6) 

VDS(on) 

2N7297H 

VGS = 16V, ID = 10A 

- 

9.0 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7297D, R 

VGS = 10V, ID = 6A 

- 

0.600 

Q 

(Note 1,5, 6) 

RDS(on) 

2N7297H 

VGS = 14V, iD = 6A 

- 

0.860 

Q 


NOTES: 

1. Pulse test, SOOps max 

2. Absolute value 

3. Gamma = 300KFIAD(Si) 

4. Gamma = lOKRAD(Si) for “D", lOOKRAD(SI) for “R". Neutron = 3E12 

5. Gamma = lOOOKRAD(Si). Neutron = 3E12 

6. Insitu Gamma bias must be sampled for both VGS = +1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 12/18/89 on TA17655 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7297D, 2N7297R, 2N7297H - Registration Pending 


Typicai Performance Characteristics 



SfiFE OPERRTING RREfl CURVE 
CnSE TEMPERRTURE=25 C 


o 


FM450S0R 


10 100 

VOS DRRIN-TO-SOURCE VOLTS 



TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 


655UIS 

100 1000 
TIME OF INDUCTIVE DISCHRRGE 


uS 







UV SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRF450(D, R, H) 

December 1992 


Features 


2N7298D, 2N7298R 

2N7298H 

Radiation Hardened 
N-Channel Power MOSFETs 


9A, 500V, RDS(on) s 0.615Q 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma - Meets Pre-Rad Specifications to 100KRAD{Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD{Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 
Photo Current - 30.0nA Per-RAD(Si)/8ec Typically 

Neutron - Pre-RAD Specifications for 3E12 Neutrons/cm^ 

- Usable to 3E13 Neutrons/cm^ 

Single Event - Typically Survives 1 ESions/cm^ Having an 

LET £ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as tow as 25mil 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm2 for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ton survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It Is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor HIgh-Rellabllity Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +26°C) Unless otherwise Specified 

Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = -»-25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature..TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are seiisitive to electrostatic discharge. Users should folbw proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o on 
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27 

-55 to+150 
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Specifications 2N7298D, 2N7298R, 2N7298H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

500 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = -I-20V 

- 

100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 

- 

100 

nA 

Zero-Gate Voltage 

Drain Current 


VDS = 500V, VGS = 0 

VDS = 400V. VGS = 0 

VDS = 400V, VGS = 0, TC = +125°C 

“ 

1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 

- 

27 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V, ID = 9A 

- 

5.81 

V 

Drain-Source On Resistance 

RDS(on) 

VGS=10V, ID = 6A 

- 

0.615 

O 

Turn-On Delay Time 

td(on) 

VDD = 250V, ID = 9A 

Pulse Width = 3ps 

Period = 300ps, Rg = 25Q 

0 ^ VGS ^ 10 (See Test Circuit) 

- 

148 

ns 

Rise Time 

tr 

- 

196 

Turn-Off Delay Time 

td(off) 

- 

800 

Fall Time 

tf 

- 

180 

Gate-Charge Threshold 

QG(th) 


4 

16 

nc 

Gate-Charge On State 

QG(on) 

66 

264 

Gate-Charge Total 

QGM 

VDD = 250V, ID = 9A 

IGS1 = IGS2 

0^VGS^20 

121 

486 

Plateau Voltage 

VGP 

3 

12 

V 

Gate-Charge Source 

QGS 

14 

56 

nc 

Gate-Charge Drain 

QGD 

31 

126 

Diode Forward Voltage 

VSD 

ID = 9A, VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l = 9A; di/dt=100A/ps 

- 

TBD 

ns 

Junction-To-Case 

R0jc 


- 

1.0 

°C/W 

Junction-To-Ambient 

R0ja 

Free Air Operation 

- 

48 



FIGURE 1. SWITCHING TIME TESTING 


El = 0.5 BVDSS VC = 0.75 BVDSS 



FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7298D, 2N7298R, 2N7298H - Registration Pending 


Post-Radiation Eiectricai Specifications ic = +25°c, unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7298D, R 

VGS = 0, ID = 1mA 

500 

- 

V 

(Note 5, 6) 

BVDSS 

2N7298H 

VGS = 0, ID = 1mA 

475 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7298D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3,5, 6) 

VGS(th) 

2N7298H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7298D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7298H 

VGS = 20V, VDS = 0 

- 

200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7298D, R 

VGS = -20V, VDS = 0 

- 

100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7298H 

VGS =-20V, VDS = 0 

- 

200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7298D, R 

VGS = 0, VDS = 400V 

- 

25 

pA 

(Note 5, 6) 

IDSS 

2N7298H 

VGS = 0, VDS = 400V 

- 

100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7298D, R 

VGS = 10V, ID = 9A 

- 

5.81 

V 

(Note 1, 5, 6) 

VDS(on) 

2N7298H 

VGS = 16V, ID = 9A 

- 

8.30 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7298D, R 

VGS = 10V, ID = 6A 

- 

0.615 

SI 

(Note 1,5, 6) 

RDS(on) 

2N7298H 

VGS = 14V, ID = 6A 

- 

0.879 

SI 


NOTES: 

1. Pulse test, 300ps max 


2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D”, lOOKRAD(SI) for “R". Neutron = 3E12 

5. Gamma = lOOOKRAD(Si). Neutron = 3E12 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 12/18/89 on TA17655 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7298D, 2N7298R, 2N7298H - Registration Pending 




Typical Performance Characteristics 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRK160(D, R, H) 

December 1992 


Features 


2N7299D, 2N7299R 

2N7299H 

Radiation Hardened 
N-Channei Power MOSFETs 


• 50A,100V,RDS(on)s0.040Q 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre>Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - lO.OnA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives lESIons/cm^ Having an 

LET ^ 35MeV/mg/cm‘ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from lEISn/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure, it is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n®) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy fon (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening Is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (tc = +25°C) Unless otherwise Specified 

Drain-Source Voltage... VDS 

Drain-Gate Voltage (RGS = 20kn). VDGR 

Continuous Drain Current 

TC = +25°C. ID 

TC = +1000C. ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage..VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC=:+100°C. PT 

Derated Above +25®C .. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure)...ILM 

Continuous Source Current (Body Diode)..... .... .IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 



2N7299D, R, H 


300 

120 

2.40 

100 

50 

100 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -to qa 


File Number 3222 





















Specifications 2N7299D, 2N7299R, 2N7299H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25<’c, unless otherwise specified 


TESTCONOmONS 


VGS = 0, ID = 1mA 


VDS = VGS, ID = 1mA 


VGS = +20V 


VGS = -20V 


VDS = 100V, VGS = 0 

VDS = 80V, VGS = 0 

VDS = 80V, VGS = 0, TC = +125°C 


Time = 20 ms 


VGS = 10V, ID = 50A 


VGS=10V, ID = 42A 


VDD = 50V, ID = 50A 
Pulse Width = 3ps 
Period = SOOps, Rg = 10O 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD = 50V,ID = 50A 
IGS1 = IGS2 
0^VGS^20 


ID = 50A, VGD = 0 


l = 50A; di/dt = 100A/MS 


PARAMETER 

SYMBOL 

Drain-Source Breakdown Volts 

BVDSS 

Gate-Threshold Volts 

VGS(th) 

Gate-Body Leakage Forward 

IGSSF 

Gate-Body Leakage Reverse 

IGSSR 

Zero-Gate Voltage 

■BH 

Drain Current 

la 

Rated Avalanche Current 

lAR 

Drain-Source On-State Volts 

VDS(on) 

Drain-Source On Resistance 

RDS(on) 

Tum-On Delay Time 

td(on) 

Rise Time 

tr 

Turn-Off Delay Time 

td(off) 

Fall Time 

tf 

Gate-Charge Threshold 

QG(th) 

Gate-Charge On State 

QG(on) 

Gate-Charge Total 

QGM 

Plateau Voltage 

VGP 

Gate-Charge Source 

QGS 

Gate-Charge Drain 

QGD 

Diode Forward Voltage 

VSD 

Reverse Recovery Time 

TT 

Junction-To-Case 

R0jc 

Junctlon-To-Ambient 

R6ja 


Free Air Operation 



VDD 9 

El s 0.5 BVDSS VC s 0.75 BVDSS 

RLS 

n T 

VI 

^ ''“ir 1 

r^vvv-I-®) 

DUT^j^ T 



T 0.06Q 

I 1 

IL ◄-- *-WV - 

FIGURE 1. SWITCHING TIME TESTING 

FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7299D, 2N7299R, 2N7299H - Registration Pending 


Post-Radiation Electrical Specifications ic = +25°c, Unless otherwise specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 

(Note 4, 6) 

BVDSS 

2N7299D, R 

VGS = 0, ID = 1mA 

100 

- 

V 


(Note 5, 6) 

BVDSS 

2N7299H 

VGS = 0, ID = 1mA 

95 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7299D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7299H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7299D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7299H 

VGS = 20V, VDS = 0 

- 

200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2, 4, 6) 

IGSSR 

2N7299D, R 

VGS = -20V, VDS = 0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7299H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7299D, R 

VGS = 0, VDS = 80V 


25 

\iA 

(Note 5, 6) 

IDSS 

2N7299H 

VGS = 0, VDS = 80V 


100 

]iA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7299D, R 

VGS = 10V, ID = 50A 


2.10 

V 

(Note 1,5,6) 

VDS(on) 

2N7299H 

VGS = 16V, ID = 50A 


3.15 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7299D, R 

VGS = 10V, ID = 42A 


0.040 

a 

(Note 1, 5, 6) 

RDS(on) 

2N7299H 

VGS = 14V, ID = 42A 


0.060 

n 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(SI) 

4. Gamma = 10KRAD(SI) for “D", lOOKRAD(SI) for “R’. Neutron = 3E13 

5. Gamma = lOOOKRAD(SI). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 6/11/89 on TA 17661 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7299D. 2N7299R, 2N7299H - Registration Pending 


Typicai Performance Characteristics 


MAXIMUM CONTINUOUS ORRIN CURRENT 
VS CASE TEMPERATURE 


|F=RK160IDT _^ , 

0 50 100 

TO CRSE TEMPERRTURE 0 


SRFE 0PERRTIN6 RRER CURVE 

CRSE TEMPERRTURE 

=25 C 

,_OPERRTION IN THIS RRER 

/ LIMITED BY RDSCon) 


I 0 mS 

FRKIBO . 



10 100 
DRRIN-TO-SOURCE VOLTS 


TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 


NORMRLIZED ON RESISTRNCE 
VERSUS NEUTRON FLUENCE 
N CHRNNEL 


V 



i 

1 

0 


|FFa<l.60UIS. 

100 1000 

TIME OF INDUCTIVE DISCHRRGE uS 


1E13 1E14 1E15 

FLUENCE - NEUTR0NS/CM2 


TYPICRL PHOTO CURRENT 
VERSUS GRMMR RRTE 


ORRIN INOUCTRNCE REQUIREO 
TO LIMIT GRMMR DOT CURRENT 
TO ILM 



IE9 

GRMMR DOT 


.FRK I 60 I 

1E10 lEll 
RRD (Sn / SEC 


■ _,_ . GflMMRDOT 

30 100 300 

DRRIN SUPPLY VOLTS 
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VJV SEMICONDUCTOR 

PRELIMINARY REGISTRATION PENDING 
Currently Available as FRE160(D, R, H) 

January 1993 


Features 


2N7300D, 2N7300R 

2N7300H 

% 

Radiation Hardened 
N-Channel Power MOSFETs 


• 41A,100VrRDS(on) = 0.0500 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to lOOKRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and lOOOKRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Si)/sec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - lOnA Per-RAD{Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET < 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25m^I 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy Ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above +25°C. 

Inductive Current, Clamped, L = 100pH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode)..ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION; These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o qq 



150 

60 

1.20 

100 

41 

100 

-55 to+150 


File Number 





















TRANSISTORS 























r 


Specifications 2N7301D, 2N7301R, 2N7301H - Registration Pending 


Pre-Radiation Electrical Specifications re = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TESTCONDmONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Voits 

BVDSS 

VGS = 0, iD = 1mA 

200 

- 

V 

Gate-Threshoid Volts 

VGS(th) 

VDS = VGS, iD = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 


100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 


100 

nA 

Zero-Gate Voltage 

Drain Current 

m 

VDS = 200V, VGS = 0 

VDS = 160V, VGS = 0 

VDS = 160V, VGS = 0, TC = -»-125°C 


1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 


100 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V,ID = 46A 


3.38 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V, ID = 29A 


0.070 

G 

Turn-On Delay Time 

td(on) 

VDD = 100V, ID = 46A 

Puise Width = 3ps 

Period = 300ps, Rg = lOn 

0 ^ VGS ^10 (See Test Circuit) 


150 

ns 

Rise Time 

tr 


800 

Turn-Off Delay Time 

td(ofO 


700 

Fall Time 

tf 


500 

Gate-Charge Threshold 

QG(th) 

VDD = 100V, ID = 46A 

IGS1 = iGS2 

0^ VGS ^20 

6 

24 

nc 

Gate-Charge On State 

QG(on) 

88 

352 

Gate-Charge Total 

QGM 

171 

686 

Plateau Voltage 

VGP 

3 

14 

V 

Gate-Charge Source 

QGS 

21 

84 

nc 

Gate-Charge Drain 

QGD 

43 

172 

Diode Forward Voltage 

VSD 

ID =46A, VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l = 46A; di/dt = 100A/ps 

- 

TBD 

ns 

Junction-To-Case 

R0jc 


- 

0.42 

°C/W 

Junction-To-Ambient 

RSja 

Free Air Operation 

- 

30 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 











































































































Specifications 2N7301D, 2N7301R, 2N7301H - Registration Pending 


Post-Radiation Eiectricai Specifications ic = +25°c. unless otherwise specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7301D, R 

VGS = 0, ID=1mA 

200 

- 

V 

(Note 5, 6) 

BVDSS 

2N7301H 

VGS = 0, ID = 1mA 

190 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7301D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7301H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7301D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7301H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7301D, R 

VGS = -20V, VDS = 0 


100 

nA 

(Note 2, 5. 6) 

IGSSR 

2N7301H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7301D, R 

VGS = 0, VDS = 160V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7301H 

VGS = 0, VDS = 160V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7301D, R 

VGS = 10V, ID = 46A 


3.38 

V 

(Note 1,5, 6) 

VDS(on) 

2N7301H 

VGS = 16V,ID = 46A 


5.07 

V 

Drain-Source 

On Resistance 

(Note 1, 4, 6) 

RDS(on) 

2N7301D, R 

VGS = 10V, ID = 29A 


0.070 

O. 

(Note 1,5, 6) 

RDS(on) 

2N7301H 

VGS = 14V, ID = 29A 


0.105 

Q 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD{Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(SI). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 11/2/90 on TA 17662 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7301D, 2N7301R, 2N7301H - Registration Pending 


Typicai Performance Characteristics 



TYPICAL UNCLAMPED INDUCTIVE 
SWITCHING FAILURE ONSET 

AVALANCHE MODE 



. f=Fa<2eouis 

100 1000 

TIME OF INDUCTIVE DISCHARGE uS 




1E13 IE14 1E15 
FLUENCE - NEUTR0NS/CM2 
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ViV SEMICONDUCTOR 

PRELIMINARY REGISTRATION PENDING 
Currently Available as FRE260(D, R, H) 

January 1993 


Features 


2N7302D, 2N7302R 

2N7302H 

% 

Radiation Hardened 
N-Channel Power MOSFETs 


31 A, 200V, RDS(on) = 0.0800 

Second Generation Rad Hard MOSFET Results From New Design Concepts 
Gamma - Meets Pre-Rad Specifications to lOOKRAD(Si) 


- Defined End Point Specs at 300KRAD(Si) and lOOOKRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Si)/sec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - IB.OnA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1 El4 Neutrons/cm^ 

• Single Event - Typically Survives 1E5lons/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy Ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kG). VDGR 

Continuous Drain Current 

TC = +25°C. ID 

TC = +100°C. ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage..VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC = +100°C. PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ o -i no 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRK264(D, R, H) 

December 1992 


Features 


2N7303D, 2N7303R 

2N7303H 

Radiation Hardened 
N-Channel Power MOSFETs 


34A, 250V, RDS(on) s 0.120Q 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 
Photo Current - 22.0nA Per-RAD(Si)/sec Typically 

Neutron - Pre-RAD Specifications for 1 El 3 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

Single Event - Typically Survives 1 E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Description 

The Harris Semiconductor Sector has designed a series of SECX)ND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 1CX)V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(SI) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy Ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n®) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
195CX). Contact the Harris Semiconductor High-Reiiabiiity Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25<’C) unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = +25®C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC = +100°C.PT 

Derated Above+25®C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure)...ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During ^Idering) 

Distance > 0.063 In. (1.6mm) Rom Case, 10s Max. TL 



2N7303D, R, H 


300 

120 

2.40 

100 

34 

100 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ o 
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Specifications 2N7303D, 2N7303R, 2N7303H - Registration Pending 


Pre-Radiation Electrical Specifications to = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

250 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 

■ 

100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = -20V 

- 

100 

nA 

Zero-Gate Voltage 

Drain Current 

IDSS1 

IDSS2 

IDSS3 

VDS = 250V, VGS = 0 

VDS = 200V, VGS = 0 

VDS = 200V, VGS = 0, TC = +125°C 

- 

1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 

- 

100 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V,ID = 34A 

- 

4.28 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V, ID = 21A 

- 

0.120 

Q. 

Turn-On Delay Time 

td(on) 

VDD = 125V, ID = 34A 

Pulse Width = 3jis 

Period = 300ps, Rg = 10Q 

0 ^ VGS ^ 10 (See Test Circuit) 

- 

150 

ns 

Rise Time 

tr 

- 

800 

Turn-Off Delay Time 

td(ofO 

- 

700 

Fall Time 

tf 

- 

500 

Gate-Charge Threshold 

QG(th) 

VDD = 125V, ID = 34A 

IGS1 = IGS2 

0^VGS^20 

6 

28 

nc 

Gate-Charge On State 

QG(on) 

93 

372 

Gate-Charge Total 

QGM 

188 

754 

Plateau Voltage 

VGP 

3 

16 

V 

Gate-Charge Source 

QGS 

27 

110 

nc 

Gate-Charge Drain 

QGD 

44 

178 

Diode Forward Voltage 

VSD 

ID = 34A,VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l = 34A; di/dt=100A/ps 

- 

TBD 

ns 

Junction-To-Case 

R0jc 


- 

0.42 

°C/W 

Junction-To-Ambient 

RGja 

Free Air Operation 

- 

30 
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Specifications 2N7303D, 2N7303R, 2N7303H - Registration Pending 


Post-Radiation Eiectrical Specifications tc == +25°c, unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7303D, R 

VGS = 0, ID = 1mA 

250 

- 

V 

(Note 5, 6) 

BVDSS 

2N7303H 

VGS = 0, ID = 1mA 

238 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7303D, R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7303H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7303D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7303H 

VGS = 20V, VDS = 0 

- 

200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7303D, R 

VGS = -20V, VDS = 0 

- 

100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7303H 

VGS = -20V, VDS = 0 

- 

200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7303D, R 

VGS = 0, VDS = 200V 

- 

25 

pA 

(Note 5. 6) 

IDSS 

2N7303H 

VGS = 0, VDS = 200V 

- 

100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7303D, R 

VGS = 10V, ID = 34A 

- 

4.28 

V 

(Note 1,5, 6) 

VDS(on) 

2N7303H 

VGS = 16V, ID = 34A 

- 

6.43 

V 

Drain-Source 

On Resistance 

(Note 1,4,6) 

RDS(on) 

2N7303D, R 

VGS = 10V, ID = 21A 

- 

0.120 

a 

(Note 1,5,6) 

RDS(on) 

2N7303H 

VGS = 14V, ID = 21A 

- 

0.180 

n 


NOTES: 

1. Pulse test, aoOps max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = +1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 6/15/90 on TA 17663 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7303D, 2N7303R, 2N7303H - Registration Pending 


Typicai Performance Characteristics 




TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 


FRK264UIS 


100 1000 

TIME OF INDUCTIVE DISCHRRGE uS 



FLUENCE - NEUTRGN5/CM2 






SEMICONDUCTOR 

PRELIMINARY REGISTRATION PENDING 
Currently Available as FRE264(D, R, H) 

January 1993 


Features 


2N7304D, 2N7304R 

2N7304H 

Radiation Hardened 
N-Channel Power MOSFETs 


23A, 250V, RDS(on) = 0.130^2 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma - Meets Pre-Rad Specifications to lOOKRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and lOOOKRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Si)/sec at 80% BVDSS Typically 

• Survives 2E12 Typically if Current Limited to IDM 
Photo Current - 22.0nA Per-RAD(Si)/sec Typically 
Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

Single Event - Typically Survives lESions/cm^ Having an 

LET < 35MeV/mg/cm^and a Range > 30pm at 80% BVDSS 


• Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mQ. 
Total dose hardness Is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn). VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C. ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = -f100°C.PT 

Derated Above+25°C.. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


^AUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures, 
'qht © Harris Corporation 1992 ^ o ^ no 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRK460(D, R, H) 

December 1992 


Features 


2N7305D, 2N7305R 

2N7305H 

Radiation Hardened 
N-Channel Power MOSFETs 


• 17A, 500V, RDS(on) = 0.400Q 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma > Meets Pre-Rad Specifications to 100KRAD<Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD<Si) 

- Performance Permits Limited Use to 3000KRAD(S1) 

• Gamma Dot - Survives 3E9RAD{Siysec at 80% BVDSS lypicaily 

- Survives 2E12 IVpically if Current Limited to IDM 

• Photo Current - 45.0nA Per-RAD<Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E12 Neutrons/cm* 

- Usableto3E13 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mDL 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(SI) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm2 for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening Is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-195(X), or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor Hlgh-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kf2). VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C. ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C. PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) Rom Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o i no 
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Specifications 2N7305D, 2N7305R, 2N7305H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TESTCONDmONS 

LIMITS 

UNrrs 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0. ID = 1mA 

500 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

2.0 

4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = +20V 


100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS =-20V 


100 

nA 

Zero-Gate Voltage 

Drain Current 

IDSSI 

IDSS2 

IDSS3 

VDS = 500V, VGS = 0 

VDS = 400V, VGS = 0 

VDS = 400V, VGS = 0, TC = +125°C 


1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 


51 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS = 10V.ID=:17A 


7.14 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = 10V,ID = 11A 


0.400 

Q 

Turn-On Delay Time 

td(on) 

VDD = 250V,ID = 17A 

Pulse Width = 3ps 

Period = 300ps, Rg = 10Q 

0 ^ VGS ^10 (See Test Circuit) 


150 

ns 

Rise Time 

tr 


800 

Turn-Off Delay Time 

td(off) 


700 

Fall Time 

tf 


500 

Gate-Charge Threshold 

QG(th) 


6 

26 

no 

Gate-Charge On State 

QG(on) 


97 

390 

Gate-Charge Total 

QGM 

VDD = 260V,ID = 17A 

IGS1=IGS2 

0^ VGS ^20 

189 

758 

Plateau Voltage 

VGP 

3 

14 

V 

Gate-Charge Source 

QGS 

23 

92 

nc 

Gate-Charge Drain 

QGD 

47 

188 

Diode Forward Voitage 

VSD 

ID = 17A,VGD = 0 

0.6 

1.8 

V 

Reverse Recovery Time 

TT 

l = 17A; di/dt = 100A/ps 

- 

TBD 

ns 

Junction-To-Case 

RGjc 


- 

0.42 

°C/W 

Junction-To-Ambient 

R6ja 

Free Air Operation 

- 

30 



FIGURE 1. SWITCHING TIME TESTING FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7305D, 2N7305R, 2N7305H - Registration Pending 


Post-Radiation Electrical Specifications tc = +25°c. Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7305D, R 

VGS = 0, ID = 1mA 

500 

- 

V 

(Note 5, 6) 

BVDSS 

2N7305H 

VGS = 0, ID = 1mA 

475 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7305D. R 

VGS = VDS, ID = 1mA 

2.0 

4.0 

V 

(Note 3,5,6) 

VGS(th) 

2N7305H 

VGS = VDS, ID = 1mA 

1.5 

4.5 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7305D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 5, 6) 

IGSSF 

2N7305H 

VGS = 20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4,6) 

IGSSR 

2N7305D, R 

VGS = -20V, VDS = 0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7305H 

VGS = -20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7305D, R 

VGS = 0, VDS = 400V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7305H 

VGS = 0, VDS = 400V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1, 4. 6) 

VDS(on) 

2N7305D, R 

VGS = 10V, ID = 17A 


7.14 

V 

(Note 1,5, 6) 

VDS(on) 

2N7305H 

VGS = 16V, ID = 17A 


10.71 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7305D, R 

VGS=10V, ID = 11A 


0.400 

Q 

(Note 1,5, 6) 

RDS(on) 

2N7305H 

VGS = 14V, ID = 11A 


0.600 

Cl 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R*. Neutron = 3E12 

5. Gamma = lOOOKRAD(Si). Neutron = 3E12 

6. Insitu Gamma bias must be sampled for both VGS = +10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 11/14/90 on TA17665 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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□RRIN CURRENT RMPERES ID DRAIN AMPERES 

10 100 1000 _ 3D 100 300 


2N7305D, 2N7305R, 2N7305H - Registration Pending 


Typicai Performance Characteristics 



TYPICAL UNCLAMPED INDUCTIVE 
SWITCHIN6 FAILURE ONSET 

AVALANCHE MODE 



I . . . FRK46PUIS 

10 100 
TIME OF INDUCTIVE DISCHARGE uS 



1E9 1E10 1E11 

6RMMR DOT RRD (51) / SEC 
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"iiilL" SEMICONDUCTOR 

PRELIMINARY REGISTRATION PENDING 
Currently Available as FRE460(D, R, H) 

January 1993 


Features 

• 12A, 500V, RDS(on) = 0.41 OH 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to lOOKRAD(Si) 


2N7306D, 2N7306R 

2N7306H 


Radiation Hardened 
N-Channel Power MOSFETs 


- Defined End Point Specs at 300KRAD(Si) and lOOOKRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Si)/sec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 45.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E12 Neutrons/cm^ 

- Usable to 3E13 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET < 35MeV/mg/cm^ and a Range ^ 30p.m at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25ma 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MlL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max. TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o 11 o 
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SEMICONDUCTOR 


REGISTRATION PENDING 

Currently Available as FRM9130 (D, R, H) 

December 1992 


2N7307D, 2N7307R 

2N7307H 

Radiation Hardened 
P-Channel Power MOSFETs 


Features 

• 6A,-100V,RDS(on) = 0^0Q 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot • Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 1.50nA Per-RAD<Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25ma 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the HarriaSemiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C. PT 

Derated Above+25°C.. 

Inductive Current, Clamped, L = 100pH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o ^ i 
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Specifications 2N7308D, 2N7308R, 2N7308H - Registration Pending 


Pre-Radiat!on Electrical Specifications re = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0. ID = 1mA 

-100 

- 

V 

Gate-Threshold Volts 

VGS{th) 

VDS = VGS, ID = 1mA 

-2.0 

-4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = -20V 


100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = +20V 


100 

nA 

Zero-Gate Voltage 

Drain Current 

m 

VDS =-100V, VGS = 0 

VDS = -80V, VGS = 0 

VDS = -80V, VGS = 0, TC = +125°C 


1 

0.025 

0.25 

mA 

Rated Avaianche Current 

lAR 

Time = 20ps 


15 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS =-10V, ID = 5A 


-2.89 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = -10V, ID =3A 


0.55 

£2 

Turn-On Delay Time 

td(on) 

VDD = -50V, ID = 5A 

Pulse Width = 3ps 

Period = 300tis, Rg = 25Q 

0 ^ VGS ^ 10 (See Test Circuit) 


56 

ns 

Rise Time 

tr 


124 

Turn-Off Delay Time 

td(ofO 


126 

Fail Time 

tf 


78 

Gate-Charge Threshoid 

QG(th) 

VDD =-50V, ID = 5A 

IGS1 = IGS2 

0^VGS^20 

1 

4 

nc 

Gate-Charge On State 

QG(on) 

15 

60 

Gate-Charge Total 

QGM 

31 

124 

Plateau Voltage 

VGP 

-3 

-12 

V 

Gate-Charge Source 

QGS 

3 

15 

nc 

Gate-Charge Drain 

QGD 

5 

22 

Diode Forward Voitage 

VSD 

ID=5A,VGD = 0 

-0.6 

-1.8 

V 

Reverse Recovery Time 

TT 

l = 5A; di/dt=100A/ps 

- 

TBD 

ns 

Junction-To-Case 

R0jc 


- 

5.0 

°C/W 

Junction-To-Ambient 

R0ja 

Free Air Operation 

- 

175 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 














































































































Specifications 2N7308D, 2N7308R, 2N7308H >■ Registration Pending 


Post-Radiation Electrical Specifications tc = +25°c, unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7308D, R 

VGS = 0, ID = 1mA 

-100 

- 

V 

(Note 5, 6) 

BVDSS 

2N7308H 

VGS = 0, ID = 1mA 

-95 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7308D, R 

VGS = VDS, ID = 1mA 

-2.0 

-4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7308H 

VGS = VDS, ID = 1mA 

-2.0 

-6.0 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7308D, R 

VGS = -20V. VDS = 0 


100 

nA 

(Note 5, 6) 

IGSSF 

2N7308H 

VGS = -20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2, 4, 6) 

IGSSR 

2N7308D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7308H 

VGS = 20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4. 6) 

IDSS 

2N7308D, R 

VGS = 0, VDS = -80V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7308H 

VGS = 0, VDS = -80V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7308D, R 

VGS = -10V, ID = 5A 


-2.89 

V 

(Note 1,5, 6) 

VDS(on) 

2N7308H 

VGS =-16V, ID = 5A 


-4.34 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7308D, R 

VGS =-10V, ID = 3A 


0.550 

n 

(Note 1,5, 6) 

RDS(on) 

2N7308H 

VGS =-14V, ID = 3A 

- 

0.830 

Q 


NOTES: 

1. Puise test, 300ps max 

2. Absoiute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R-. Neutron = 3E13 

5. Gamma = lOOOKRAD(Si). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = -1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 12/19/89 on TA17731 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT RMPERES ID DRAIN AMPERES 

10 100 2D 5D 


2N7308D, 2N7308R, 2N7308H - Registration Pending 
Typicai Performance Characteristics 




TYPICAL UNCLAMPED INDUCTIVE 
SWITCHING FAILURE ONSET 

AVALANCHE MODE 



73tUIS 


100 400 

TIME OF INDUCTIVE DISCHARGE uS 



1E13 1E14 IE15 

FLUENCE - NEUTR0NS/CM2 










SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRS9130(D, R, H) 

December 1992 


2N7309D, 2N7309R 

2N7309H 

Radiation Hardened 
P-Channel Power MOSFETs 


Features 

• 6A,-100V, RDS(on) = 0.5650 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lypicaliy 

- Survives 2E12 lypicaliy If Current Limited to IDM 

• Photo Current - 1.50nA Per-RAD(Siy8ec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 


• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lypicaliy 

- Survives 2E12 lypicaliy If Current Limited to IDM 

• Photo Current - 1.50nA Per-RAD(Siy8ec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25ma 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from lEISn/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy fon survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure, it is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n®) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-195CX), TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
195CX). Contact the Harris Semiconductor High-Reliabil'ity Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25‘’C) unless otherwise Specified 

Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20kQ).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C. ID 

Pulsed Drain Current..IDM 

Gate-Source Voltage ...VGS 

Maximum Power Dissipation 

TC = +25°C .. PT 

TC = +100°C. PT 

Derated Above +25®C.. 

Inductive Current, Clamped, L = lOOpH, (See Test Rgure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature..TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) Rom Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 h o ^ -i o 
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Specifications 2N7309D, 2N7309R, 2N7309H - Registration Pending 


Pre-Radiation Electricai Specifications ic = +25°c, Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

HHQH 

MAX 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0,ID = 1mA 

-100 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

-2.0 

-4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = -20V 


100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = +20V 


100 

nA 

Zero-Gate Voltage 

Drain Current 

m 

VDS =-100V, VGS = 0 

VDS = -80V,VGS = 0 

VDS = -80V, VGS = 0, TC = +125°C 


1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ps 


18 

A 

Drain-Source On-State Volts 

VDS(on) 

VGS =-10V, ID = 6A 


-3.56 

V 

Drain-Source On Resistance 

RDS(on) 

VGS = -10V,ID = 4A 


0.565 

a 

Turn-On Delay Time 

td(on) 

VDD = -50V, ID = 6A 

Pulse Width = 3ps 

Period = aoops, Rg = 250 

0 ^ VGS ^ 10 (See Test Circuit) 


38 

ns 

Rise Time 

tr 


176 

Turn-Off Delay Time 

td(ofO 


126 

Fall Time 

tf 


74 

Gate-Charge Threshold 

QG(th) 

VDD = -50V, ID = 6A 

IGS1 IGS2 

0 ^ VGS ^ 20 

1 

4 

nc 

Gate-Charge On State 

QG(on) 

16 

66 

Gate-Charge Total 

QGM 

33 

132 

Plateau Voltage 

VGP 

-3 

-12 

V 

Gate-Charge Source 

QGS 

3 

13 

nc 

Gate-Charge Drain 

QGD 

6 

26 

Diode Forward Voltage 

VSD 

ID=6A,VGD = 0 

-0.6 

-1.8 

V 

Reverse Recovery Time 

TT 

l = 6A; di/dt=:100A/ps 

- 

TBD 

ns 

Junction-To-Case 

R0Jc 


- 

2.5 

oc/w 

Junction-To-Ambient 

R6Ja 

Free Air Operation 

- 

60 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 






































































































Specifications 2N7309D, 2N7309R, 2N7309H - Registration Pending 


Post-Radiation Electrical Specifications tc == +25°c, Unless otherwise Specined 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7309D, R 

VGS = 0, ID = 1mA 

(Note 5, 6) 

BVDSS 

2N7309H 

VGS = 0, ID = 1mA 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7309D, R 

VGS = VDS, ID = 1mA 

(Note 3, 5, 6) 

VGS(th) 

2N7309H 

VGS = VDS, ID = 1mA 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7309D, R 

VGS = -20V, VDS = 0 

(Note 5,6) 

IGSSF 

2N7309H 

VGS = -20V, VDS = 0 

Gate-Body 

Leakage Reverse 

(Note 2, 4, 6) 

IGSSR 

2N7309D, R 

VGS = 20V, VDS = 0 

(Note 2, 5, 6) 

IGSSR 

2N7309H 

VGS = 20V, VDS = 0 

Zero-Gate Voltage 

r^rain 

(Note 4, 6) 

IDSS 

2N7309D, R 

VGS = 0, VDS =-80V 

L/ldill wUiidlll 

(Note 5, 6) 

IDSS 

2N7309H 

VGS = 0, VDS = -80V 

Drain-Source 

(Note 1,4, 6) 

VDS(on) 

2N7309D, R 

VGS = -10V, ID = 6A 

wll OldlC? VUIlO 

(Note 1,5, 6) 

VDS(on) 

2N7309H 

VGS =-16V, ID = 6A 

Drain-Source 

(Note 1,4, 6) 

RDS(on) 

2N7309D, R 

VGS =-10V, ID = 4A 

wi 1 riQoioicii 11^0 

(Note 1,5, 6) 

RDS(on) 

2N7309H 

VGS =-14V, ID = 4A 



1. Pulse test, SOOtis max 

2. Absolute value 

3. Gamma = 300KRAD(SI) 

4. Gamma = 10KRAD(Si) for “D”, lOOKRAD(Si) for “R". Neutron = 3E13 

5. Gamma = 1000KRAD{SI). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = -10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 12/19/89 on TA17731 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 



12-121 


TRANSISTORS 






























































































□RRIN CURRENT RMPERES ID DRAIN AMPERES 

1 10 100 400 


2N7309D, 2N7309R, 2N7309H - Registration Pending 


Typicai Performance Characteristics 



0 50 100 

TC CASE TEMPERATURE C 



1E9 1E10 

6RMMR DOT RRD (SI) / SEC 



1E13 1E14 1E15 

FLUENCE - NEUTR0NS/CM2 




(T 

DRRIN INDUCTRNCE REQUIRED 

X ^ 

TO LIMIT 6RMMR DOT CURRENT 

r 

' LU 

TO ILM 

lii ^ 


u 


2 

CE ID 
h- 1 


U LU 


Z) ^ 
□ 




z 

\ 

\ 

2 UJ 
h- 


2; 

»—1 



. GRMMRDOT 


-30 -100 -300 

DRRIN SUPPLY VOLTS 
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W SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRM9230 (D, R, H) 

December 1992 


Features 


2N7310D, 2N7310R 

2N7310H 

Radiation Hardened 
P-Channel Power MOSFETs 


• 4A, -200V, RDS(on) = 1.30D 

• Second Generation Rad Hard MOSFET Results From New Design-Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD{Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siy8ec at 80% BVDSS Typically 

- Survives 2E12 IVpIcally If Current Limited to IDM 

• Photo Current - 3nA Per-RAD(SiVsec Typically 

• Neutron - Pre-RAD Specifications for 1E13 Neutrons/cm^ 

- Usable to 1E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Photo Current 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mQ. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET Is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn). VDGR 

Continuous Drain Current 

TC=:+25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = 100pH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature..TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max. TL 


CAUTION: These devices are sensitive to eiectrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 h o h no 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRL9230(O, R, H) 

December 1992 


Features 


2N7311D, 2N7311R 

2N7311H 

Radiation Hardened 
P-Channei Power MOSFETs 


• 3A,-200V, RDS(on) = 1400 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD<Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lypically 

- Survives 2E12 lypically If Current Limited to IDM 

• Photo Current - 3.0nA Per-RAD(Si)/sec lypically 

• Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1 El4 Neutrons/cm^ 

• Single Event - lypically Survives 1E5ions/cm^ Having an 

LET < 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(SI) and lOOOKRAD(SI) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening Is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = -i-100°C.ID 

Pulsed Drain Current.... IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = -i-25°C.PT 

TC = +100°C.PT 

Derated Above- h25°C.. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 



2N7311D, R,H 


25 

10 

0.20 

9 

3 

9 

-55 to +150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handrir>g Procedures. 
Copyright © Harris Corporation 1992 to to a 
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Specifications 2N7311D, 2N7311R, 2N7311H - Registration Pending 

Pre-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 




RGURE 1. SWITCHING TIME TESTING FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7311D, 2N7311R, 2N7311H - Registration Pending 


Post-Radiation Electrical Specifications tc := +25^c, Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

mom 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4,6) 

BVDSS 

2N7311D,R 

VGS = 0, ID = 1mA 

-200 

- 

V 

(Note 5,6) 

BVDSS 

2N7311H 

VGS = 0, ID=1mA 

-190 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4,6) 

VGS(th) 

2N7311D, R 

VGS = VDS, ID = 1mA 

-2.0 

-4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7311H 

VGS = VDS,ID = 1mA 

-2.0 

-6.0 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7311D,R 

VGS =-20V, VDS = 0 

- 

100 

nA 

(Note 5,6) 

IGSSF 

2N7311H 

VGS =-20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7311D,R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 2,5, 6) 

IGSSR 

2N7311H 

VGS » 20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7311D,R 

VGS = 0, VDS =-160V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7311H 

VGS = 0, VDS =-160V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4,6) 

VDS(on) 

2N7311D,R 

VGS = -10V,ID = 3A 


-4.1 

V 

(Note 1,5,6) 

VDS(on) 

2N7311H 

VGS = -16V,ID = 3A 


-6.15 

V 

Drain-Source 

On Resistance 

(Note 1,4,6) 

RDS(on) 

2N7311D,R 

VGS =-10V, ID = 2A 


1.30 

Q 

(Note 1,5,6) 

RDS(on) 

2N7311H 

VGS =-14V, ID = 2A 


1.95 

n 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = lOKRAD(Si) for “D", lOOKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = -10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 2/19/90 on TA 17732 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 


9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT RMPERES ID DRRIN RMPERES 

10 100 10 20 30 40 




2N7311D, 2N7311R, 2N7311H - Registration Pending 


Typicai Performance Characteristics 



TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 



732UIS 

200 400 600 

TIME OF INDUCTIVE DISCHRRGE uS 




VOS DRRIN-TO-SOURCE VOLTS 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRS9230(D, R, H) 

December 1992 


Features 


2N7312D, 2N7312R 

2N7312H 

Radiation Hardened 
P-Channei Power MOSFETs 


4A,-200V, RDS(on) X 1^2n 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma - Meets Pre-Rad Specifications to 100KRAD(SI) 

- Defined End Point Specs at 300KRAD(SI) and 1000KRAD(SI) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 
Photo Current - 3.0nA Per-RAD(Si)/sec Typically 

Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1E14Neutrons/cm2 

Single Event - Typically Survives lESions/cm^ Having an 

LET£35MeV/rng/cm^and a Range ^ 30pm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A. and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and 1000KRAD<Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy fon survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n^) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reiiability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-195(X), or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage...VDS 

Drain-Gate Voltage (RGS = 20kD). VDGR 

Continuous Drain Current 

TC = -i-25°C. ID 

TC = +100®C. ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC = +100°C.PT 

Derated Above +25°C..... 

Inductive Current, Clamped, L = lOOpH, (See Test Figure)...ILM 

Continuous Source Current (Body Diode). IS 

Pulsed Source Current (Body Diode) ... ISM 

Operating And Storage Temperature.. TJC, TSTG 

Lead Temperature (During ^idering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 



2N7312D, R, H 


50 

20 

0.40 

12 

4 

12 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -to -too 
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Specifications 2N7312D, 2N7312R, 2N7312H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c. Unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

Drain-Source Breakdown Volts 

BVDSS 

VGS = 0, ID = 1mA 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

Gate-Body Leakage Forward 

IGSSF 

VGS = -20V 

Gate-Body Leakage Reverse 

IGSSR 

VGS = +20V 

Zero-Gate Voltage 

■■■ 

VDS =-200V, VGS = 0 

Drain Current 


VDS = -160V, VGS = 0 


■Bi 

VDS = -160V, VGS = 0, TC = +125°C 

Rated Avalanche Current 

lAR 

Time = 20ps 

Drain-Source On-State Volts 

VDS(on) 

VGS =-10V, ID = 4A 

Drain-Source On Resistance 

RDS(on) 

VGS =-10V, ID = 2A 

Turn-On Delay Time 

td(on) 

VDD = -100V, ID = 4A 

Rise Time 

tr 

Pulse Width = 3ps 

Turn-Off Delay Time 

td(off) 

Period = 300ps, Rg = 250 

Fall Time 

tf 

0 ^ VGS 10 (See Test Circuit) 

Gate-Charge Threshold 

QG(th) 


Gate-Charge On State 

QG(on) 


Gate-Charge Total 

QGM 

VDD=:-100V, ID = 4A 

IGS1 = IGS2 

0 ^ VGS 20 

Plateau Voltage 

VGP 

Gate-Charge Source 

QGS 


Gate-Charge Drain 

QGD 


Diode Forward Voltage 

VSD 

ID = 4A, VGD = 0 

Reverse Recovery Time 

TT 

l=4A; di/dt=100A/ps 


Junction-To-Case 


Ju nction-To-Ambient 





El = 0.5 BVDSS VC = 0.75 BVDSS 


FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7312D, 2N7312R, 2N7312H - Registration Pending 


Post-Radiation Electrical Specifications tc =+25°c. Unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7312D, R 

VGS = 0, ID = 1mA 

-200 

- 

V 

(Note 5, 6) 

BVDSS 

2N7312H 

VGS = 0, ID = 1mA 

-190 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7312D, R 

VGS = VDS, ID = 1mA 

-2.0 

-4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7312H 

VGS = VDS, ID = 1mA 

-2.0 

-6.0 

V 

Gate-Body 

(Note 4, 6) 

IGSSF 

2N7312D, R 

VGS = -20V, VDS = 0 

- 

100 

nA 


(Note 5. 6) 

IGSSF 

2N7312H 

VGS = -20V, VDS = 0 

- 

200 

nA 

Gate-Body 

(Note 2,4, 6) 

IGSSR 

2N7312D, R 

VGS = 20V, VDS = 0 

- 

100 

nA 


(Note 2, 5, 6) 

IGSSR 

2N7312H 

VGS = 20V, VDS = 0 

- 

200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7312D, R 

VGS = 0, VDS =-160V 

- 

25 

ma 

(Note 5, 6) 

IDSS 

2N7312H 

VGS = 0, VDS =-160V 

- 

100 

ma 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7312D, R 

VGS =-10V, ID = 4A 

- 

-5.54 

V 

(Note 1,5, 6) 

VDS(on) 

2N7312H 

VGS =-16V, ID = 4A 

- 

-8.31 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7312D, R 

VGS =-10V, ID = 2A 

- 

1.32 

O 

(Note 1,5, 6) 

RDS(on) 

2N7312H 

VGS =-14V, iD = 2A 

- 

1.98 

G 


NOTES: 

1. Pulse test, 300ps max 


2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = -1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 2/19/90 on TA 17732 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT RMPERES ID DRRIN RMPERES 

1 10 30 100 300 


2N7312D, 2N7312R, 2N7312H - Registration Pending 


Typicai Performance Characteristics 


MRXIMUM CONTINUOUS DRRIN CURRENT 
VS CRSE TEMPERRTURE 


SRFE OPERRTING RRER CURVE 
CRSE TEMPERRTURE=25 C 

OPERRTION IN THIS RRER 
^LIMITED BY RDS(on) 


I FRS9230 . _,_ . 

0 50 100 

TC CRSE TEMPERRTURE C 


-10 -100 
DRRIN-TO-SOURCE VOLTS 


TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FRILURE ONSET 

RVRLRNCHE MODE 


NORMRLIZED ON RESISTRNCE 
VERSUS NEUTRON FLUENCE 
^ P CHRNNEL 


I FRS9230 

1 DO 400 

TIME OF INDUCTIVE DI5CHRR6E uS 


1E13 

FLUENCE 


1E14 1E15 

- NEUTR0NS/CM2 


^ NEUTRONP I 

E15 


TYPICRL PHOTO CURRENT 
VERSUS GRMMR RRTE 


I ..FR$0230 I 

1E9 1E10 

GRMMR DOT RRO (Sn / SEC 


DRRIN INDUCTRNCE REQUIRED 

TO LIMIT GRMMR DOT 

CURRENT 

TO ILM 









. GflMMRDDT 


-30 -100 -300 

DRRIN SUPPLY VOLTS 
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SEMICONDUCTOR 

REGISTRATION PENDING 

Currently Available as FRM9140(D, R, H) 

December 1992 


Features 


2N7316D, 2N7316R 

2N7316H 

Radiation Hardened 
P-Channel Power MOSFETs 


11A, -100V, RDS<on) = 0.300n 

Second Generation Rad Hard MOSFET Results From New Design Concepts 

Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD{Si) 

- Performance Permits Limited Use to 3000KRAD{Si) 

Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lypicaiiy 

- Survives 2E12 lypicaiiy If Current Limited to IDM 
Photo Current - 3.0nA Per-RAD(Si)/sec Typically 

Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25ma 
Total dose hardness is offered at 100K RAD(Si) and 1000KRAD{Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy Ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20kQ).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature..TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 



2N7316D, R, H 


125 

50 

1.0 

33 

11 

33 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o i oo 


File Number 3241 






















Specifications 2N7316D, 2N7316R, 2N7316H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, unless otherwise Specined 



Gate-Body Leakage Forward 


Gate-Body Leakage Reverse 


Zero-Gate Voltage 
Drain Current 


Rated Avalanche Current 


Drain-Source On-State Volts 


Drain-Source On Resistance 


Turn-On Delay Time 


Turn-Off Delay Time 


Gate-Charge Threshold 


Gate-Charge On State 


Gate-Charge Total 


Plateau Voltage 


Gate-Charge Source 


Gate-Charge Drain 


Diode Forward Voltage 


Reverse Recovery Time 


Junction-To-Case 


Junction-To-Ambient 



TEST CONDITIONS 


VGS = 0, ID = 1mA 


VDS = VGS, ID = 1mA 


VGS = +20V 


VDS = -100V, VGS = 0 

VDS = -BOV, VGS = 0 

VDS = -BOV, VGS = 0, TC = +125°C 


Time = 20ns 


VDS(on) VGS =-10V, ID = 11A 


RDS(on) VGS = -10V,ID = 7A 


VDD = -50V,ID = 11A 


Pulse Width = 3ns 
Period = 300ns, Rg = 25Q 
0 VGS ^ 10 (See Test Circuit) 


VDD = -50V,ID = 11A 
IGS1 = IGS2 
0^VGS^20 


ID =11A, VGD = 0 


l = 11A; di/dt=100A/ns 


Free Air Operation 



El = 0.5 BVDSS VC = 0.75 BVDSS 




FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7316D, 2N7316R, 2N7316H - Registration Pending 


Post-Radiation Electrical Specifications tc = +25°c. Unless otherwise Specified 







LiMrrs 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4,6) 

BVDSS 

2N7316D, R 

VGS=rO, ID=:1mA 

-100 


V 

(Note 5,6) 

BVDSS 

2N7316H 

VGS = 0, ID = 1mA 

-95 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4,6) 

VGS(th) 

2N7316D, R 

VGS = VDS, ID = 1mA 

-2.0 

-4.0 

V 

(Note 3,5, 6) 

VGS(th) 

2N7316H 

VGS = VDS, IDs: 1mA 

-2.0 

-6.0 

V 

Gate-Body 

Leakage Forward 

(Note 4,6) 

IGSSF 

2N7316D, R 

VGS = -20V, VDS = 0 


100 

nA 

(Note 5, 6) 

IGSSF 

2N7316H 

VGS = -20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4,6) 

IGSSR 

2N7316D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 2,5,6) 

IGSSR 

2N7316H 

VGS = 20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7316D, R 

VGS = 0, VDS = -80V 


25 

pA 

(Note 5, 6) 

IDSS 

2N7316H 

VGS = 0, VDS = -80V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4,6) 

VDS(on) 

2N7316D. R 

VGS =:-10V, ID = 11A 


-3.47 

V 

(Note 1,5,6) 

VDS(on) 

2N7316H 

VGS =-16V, ID = 11A 


-5.21 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7316D,R 

VGS = -10V,ID = 7A 


0.300 

Q 

(Note 1,5, 6) 

RDS(on) 

2N7316H 

VGS =-14V, ID=:7A 

- 

0.450 

Q 


NOTES: 

1. Pulse test, 300ps max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “O’, 10OKRAD(SI) for “R". Neutron = 3E13 

5. Gamma = lOOOKRAD(SI). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = -1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 5/19/90 on TA17741 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single eveiit drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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Typicai Performance Characteristics 
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SEMICONDUCTOR 

REGISTRATION PENDING 

Currently Available as FRS9140 (D, R, H) 

December 1992 


Features 


2N7317D, 2N7317R 

2N7317H 

Radiation Hardened 
P-Channei Power MOSFETs 


• 11A,-100V, RDS(on)B 0.315a 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(SI) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot • Survives 3E9RAD(Siysec at 80% BVDSS lypicaily 

- Survives2E121Vpically If Current Limited to IDM 

• Photo Current • 3.0nA Per*RAD(Siysec lypically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usableto3E14Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECX)ND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A. and on resistance as low as 25ma. 
Total dose hardness Is offered at 100K RAD(SI) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy kxi survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It Is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n®) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25®C) Unless otherwise Specified 

Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20ka).VDGR 

Continuous Drain Current 

TC = +25®C. ID 

TC = +100®C. ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25®C. PT 

TC = +100°C.PT 

Derated Above+25°C.. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode)..IS 

Pulsed Source Current (Body Diode) ..ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 



2N7317D, R, H 


75 

30 

0.60 

33 

11 

33 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper i.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ^ o -i oe 
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SEMICONDUCTOR 

REGISTRATION PENDING 

Currently Available as FRM9240(D, R, H) 

December 1992 


Features 

• 7A, -200V, RDS(on) = 0.7200 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD<Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Si)/sec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - S.OnA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range d: 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mQ. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyrig ht © Harris Corporation 1992 i o 107 


2N7318D, 2N7318R 

2N7318H 


Radiation Hardened 
P-Channel Power MOSFETs 
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Specifications 2N7318D, 2N7318R, 2N7318H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, unless otherwise Specified 



Gate-Body Leakage Forward 


Gate-Body Leakage Reverse 


Zero-Gate Voltage 
Drain Current 


Rated Avalanche Current 


Drain-Source On-State Volts 


Drain-Source On Resistance 


Turn-On Delay Time 


Turn-Off Delay Time 


Gate-Charge Threshold 


Gate-Charge On State 


Gate-Charge Total 


Plateau Voltage 


Gate-Charge Source 


Gate-Charge Drain 


Diode Forward Voltage 


Reverse Recovery Time 


Junction-To-Case 


Junction-To-Ambient 


TEST CONDITIONS 


VGS = 0, ID = 1mA 


VDS = VGS, ID = 1mA 


VGS = +20V 


VDS = -200V, VGS = 0 
VDS = -160V, VGS = 0 
VDS = -160V, VGS = 0, TC = +125°C 


Time = 20^8 


VDS(on) VGS = -10V,ID = 7A 


RDS(on) VGS = -1OV, ID = 4A 


VDD = -100V, ID = 7A 


Pulse Width = 3jis 
Period = 300ns, Rg = 250 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD = -100V, ID = 7A 
IGS1 = IGS2 
0^VGS:S20 


ID =7A, VGD = 0 


l=7A; di/dt=100A/MS 


Free Air Operation 




El B 0.5 BVDSS VC » 0.75 BVDSS 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7318D, 2N7318R, 2N7318H - Registration Pending 


Post-Radiation Electrical Specifications tc = +25°c, Unless otherwise Specified 


Drain-Source 
Breakdown Volts 


PARAMETER 


ze (Note 4, 6) 


Gate-Source 
Threshold Volts 


Gate-Body 
Leakage Forward 


Gate-Body 
Leakage Reverse 


(Note 5, 6) 


(Note 4. 6) 
(Note 3, 5, 6) 


(Note 4, 6) 
(Note 5, 6) 


(Note 2, 4. 6) 


Zero-Gate Voltage • (Note 4, 6) 

Drain Current - 

(Note 5, 6) 


Drain-Source (Note 1,4, ( 

On-State Volts - 


Drain-Source 
On Resistance 


SYMBOL 

TYPE 

TEST CONDITIONS 

BVDSS 

2N7318D, R 

VGS = 0, ID = 1mA 

BVDSS 

2N7318H 

VGS = 0, ID = 1mA 

VGS(th) 

2N7318D, R 

VGS = VDS,ID = 1mA 

VGS(th) 

2N7318H 

VGS = VDS, ID = 1mA 

IGSSF 

2N7318D, R 

VGS = -20V, VDS = 0 

IGSSF 

2N7318H 

VGS = -20V, VDS = 0 

IGSSR 

2N7318D, R 

VGS = 20V, VDS = 0 

IGSSR 

2N7318H 

VGS = 20V, VDS = 0 

IDSS 

2N7318D, R 

VGS = 0, VDS =-160V 

IDSS 

2N7318H 

VGS = 0, VDS =-160V 

VDS(on) 

2N7318D, R 

VGS =-10V, 1D = 7A 

VDS(on) 

2N7318H 

VGS =-16V, ID = 7A 

RDS(on) 

2N7318D, R 

VGS =-10V, ID = 4A 

RDS(on) 

2N7318H 

VGS =-14V, ID = 4A 



1. Pulse test, 300iis max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D”, lOOKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = -1OV, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 7/13/90 on TA 17742 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L,, et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT RMPERES ID DRAIN AMPERES 

10 100 100 500 


r 


2N7318D, 2N7318R, 2N7318H - Registration Pending 



VDS DRAIN-TO-SOURCE VOLTS 



Typicai Performance Characteristics 



TYPICAL UNCLAMPED INDUCTIVE 
SWITCHING FAILURE ONSET 

AVALANCHE MODE 


100 500 

TIME OF INDUCTIVE DISCHARGE uS 
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SEMI CO N 0 U C T O R 


REGISTRATION PENDING 

Currently Available as FRK9150 (D, R, H) 

December1992 


Features 


2N7322D, 2N7322R 

2N7322H 

Radiation Hardened 
P-Channei Power MOSFETs 


• 26A, -100V, RDS(on) s 0.1250 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(SI) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 7.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives lESions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30pm at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECX^ND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25Mp. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm2 for 500V product to 1E14n/cm2 ^ 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MiL-S-19500, TXV equivalent of MiL-S-195(X}, or space equivalent of MIL-S- 
195CX). Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 

Drain-Source Voltage..VDS 

Drain-Gate Voltage (RGS = 20kn)........VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100®C. ID 

Pulsed Drain Current...IDM 

Gate-Source Voltage. VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100®C. PT 

Derated Above+25®C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).....ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode). ISM 

Operating And Storage Temperature...TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max... TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 An tAn 
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Specifications 2N7323D, 2N7323R, 2N7323H - Registration Pending 


Pre-Radiation Eiectrical Specifications tc = +25°C, unless otherwise Specified 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 


MAX 

Drain-Source Breakdown Voits 

BVDSS 

VGS = 0,ID = 1mA 

-100 

- 

V 

Gate-Threshold Volts 

VGS(th) 

VDS = VGS, ID = 1mA 

-2.0 

-4.0 

V 

Gate-Body Leakage Forward 

IGSSF 

VGS = -20V 

- 

100 

nA 

Gate-Body Leakage Reverse 

IGSSR 

VGS = +20V 

- 

100 

nA 

Zero-Gate Voltage 

Drain Current 

m 

VDS = -100V,VGS = 0 

VDS = -80V,VGS = 0 

VDS = -80V, VGS = 0, TC = +125°C 


1 

0.025 

0.25 

mA 

Rated Avalanche Current 

lAR 

Time = 20ms 


69 

A 

Drain-Source On-State Voits 

VDS(on) 

VGS = -10V, ID = 23A 


-3.38 

V 

Drain-Source On Resistance 

RDS(on) 

VGS =-10V, ID = 15A 


0.140 

Q 

Turn-On Delay Time 

td(on) 

VDD = -50V, ID = 23A 

Pulse Width = 3ms 

Period = 300ms, Rg = 250 

0 ^ VGS ^10 (See Test Circuit) 


170 

ns 

Rise Time 

tr 


620 

Turn-Off Delay Time 

td(off) 


158 

Fall Time 

tf 


242 

Gate-Charge Threshold 

QG(th) 

VDD = -50V, ID = 23A 

IGS1=IGS2 

0^ VGS ^20 

4 

16 

nc 

Gate-Charge On State 

QG(on) 

60 

240 

Gate-Charge Total 

QGM 

126 

504 

Plateau Voltage 

VGP 

3 

14 

V 

Gate-Charge Source 

QGS 

17 

68 

nc 

Gate-Charge Drain 

QGD 

21 

86 

Diode Forward Voltage 

VSD 

ID = 23A,VGD = 0 

-0.6 

-1.8 

V 

Reverse Recovery Time 

TT 

l = 23A; di/dt = 100A/MS 


TBD 

ns 

Junction-To-Case 

Rejc 


- 

1.0 

°C/W 

Junction-To-Ambient 

RGja 

Free Air Operation 

- 

48 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 








































































































Specifications 2N7323D, 2N7323R, 2N7323H - Registration Pending 


Post-Radiation Electrical Specifications tc = +25°c, unless otherwise specified 


Drain-Source 
Breakdown Volts 


PARAMETER 


:e (Note 4,6) 


Gate-Source 
Threshold Volts 


Gate-Body 
Leakage Forward 


Gate-Body 
Leakage Reverse 


Drain-Source 
On Resistance 


(Note 5, 6) 


(Note 4, 6) 
(Note 3, 5, 6) 


(Note 4, 6) 
(Note 5, 6) 


(Note 2, 4, 6) 
(Note 2, 5, 6) 


Zero-Gate Voltage (Note 4, 6) 

Drain Current - 

(Note 5. 6) 


Drain-Source 
On-State Volts 


SYMBOL 

TYPE 

TEST CONDITIONS 

BVDSS 

2N7323D, R 

VGS = 0, ID = 1mA 

BVDSS 

2N7323H 

VGS = 0, ID = 1mA 

VGS(th) 

2N7323D, R 

VGS = VDS, ID = 1mA 

VGS(th) 

2N7323H 

VGS = VDS, ID = 1mA 

IGSSF 

2N7323D, R 

VGS = -20V, VDS = 0 

IGSSF 

2N7323H 

VGS = -20V, VDS = 0 

IGSSR 

2N7323D, R 

VGS = 20V, VDS = 0 

IGSSR 

2N7323H 

VGS = 20V, VDS = 0 

IDSS 

2N7323D, R 

VGS = 0, VDS = -80V 

IDSS 

2N7323H 

VGS = 0, VDS =-80V 

VDS(on) 

2N7323D, R 

VGS =-10V, ID = 23A 

VDS(on) 

2N7323H 

VGS =-16V, ID = 23A 

RDS(on) 

2N7323D, R 

VGS =-10V, ID = 15A 

RDS(on) 

2N7323H 

VGS =-14V, ID = 15A 



1. Pulse test, 300ns max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R". NeuUon = 3E13 

5. Gamma = lOOOKRAD(Si). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = -10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 1/18/91 on TA17751 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L,, et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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TRANSISTORS 





























































































□RRIN CURRENT RMPERES ID DRAIN AMPERES 

10 1 00 100 1000 


r 


2N7323D, 2N7323R, 2N7323H - Registration Pending 


Typicai Performance Characteristics 



TYPICAL UNCLAMPED INDUCTIVE 
SWITCHING FAILURE ONSET 

AVALANCHE MODE 


1775IUIS 


100 1000 
TIME OF INDUCTIVE DISCHARGE 


uS 
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UV SEMICONDUCTOR 

REGISTRATION PENDING 

Currently Available as FRM9250 (D, R, H) 

December 1992 


2N7324D, 2N7324R 

2N7324H 

Radiation Hardened 
P-Channel Power MOSFETs 


Features 

• 16A, -200V, RDS(on) = 0.3000 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lypicaily 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 12nA Per-RAD(Siysec Typically 

• Neutron - Pre-RAD Specifications for 1E13 Neutrons/cm^ 

- Usable to 1E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5lons/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy Ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n®) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MlL-S-19500, TXV equivalent of MIL-S-195(X), or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) unless otherwise Specified 

Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode). IS 

Pulsed Source Current (Body Diode).1.ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 -to 




300 

120 

2.40 

48 

16 

48 

-55 to +150 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRF9250(D, R, H) 

December 1992 


Features 


2N7325D, 2N7325R 

2N7325H 

Radiation Hardened 
P-Channel Power MOSFETs 


• 14A,-200V, RDS(on) = 0^150 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(SI) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS lypically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 12.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 1E13 Neutrons/cm^ 

- Usable to 1E14 Neutrons/cm^ 

• Single Event - Typically Survives lESions/cm^ Having an 

LET ^ 35MeV/mg/cm^and a Range ^ 30^m at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mO. 
Total dose hardness Is offered at 100K RAD(Si) and lOOOKRAD(SI) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct, Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure, it is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-195CX), or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20kD).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C. ID 

Pulsed Drain Current. IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25®C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Rgure)..ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode) ..ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max... TL 



2N7325D, R, H 


125 

50 

1.00 

42 

14 

42 

-55 to +150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 ho iaq 
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Specifications 2N7325D, 2N7325R, 2N7325H - Registration Pending 


Pre-Radiation Eiectricai Specifications tc = +25°c, Unless otherwise Specified 


TEST CONDITIONS 



Gate-Body Leakage Forward 


Gate-Body Leakage Reverse 


Zero-Gate Voltage 
Drain Current 


Rated Avalanche Current 


Drain-Source On-State Volts 


Drain-Source On Resistance 


Turn-On Delay Time 


Turn-Off Delay Time 


Gate-Charge Threshold 


Gate-Charge On State 


Gate-Charge Total 


Plateau Voltage 


Gate-Charge Source 


Gate-Charge Drain 


Diode Forward Voitage 


Reverse Recovery Time 


Junction-To-Case 


Junction-T o-Ambient 



VGS = 0, ID = 1mA 


VDS = VGS, ID = 1mA 


VDS = -200V, VGS = 0 
VDS = -160V, VGS = 0 
VDS = -160V, VGS = 0, TC = +125°C 


Time = 20ps 


VDS(on) VGS = -1OV. ID = 14A 


RDS(on) VGS = -10V,ID = 9A 


VDD = -100V, ID = 14A 


Pulse Width = 3ps 
Period = 300ps, Rg = 250 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD = -100V, ID = 14A 
IGS1 = tGS2 
0^VGS^20 


ID = 14A, VGD = 0 


l = 14A; di/dt=100A/ps 


Free Air Operation 



E1 = 0.5 BVDSS VC = 0.75 BVDSS 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7325D, 2N7325R, 2N7325H - Registration Pending 


Post-Radiation Eiectrical Specifications re = +25*^C. unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 


MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7325D,R 

VGS = 0, ID = 1mA 

-200 

- 

V 

(Note 5, 6) 

BVDSS 

2N7325H 

VGS = 0, ID = 1mA 

-190 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4,6) 

VGS(th) 

2N7325D, R 

VGS = VDS, ID = 1mA 

-2.0 

-4.0 

■n^ 

(Note 3, 5,6) 

VGS(th) 

2N7325H 

VGS = VDS, IDs 1mA 

-2.0 

-6.0 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7325D,R 

VGS =-20V, VDS = 0 


100 

nA 

(Note 5,6) 

IGSSF 

2N7325H 

VGS = -20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7325D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7325H 

VGS = 20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4,6) 

IDSS 

2N7325D, R 

VGS = 0, VDS =-160V' 


25 

pA 

(Note 5, 6) 

IDSS 

2N7325H 

VGS = 0, VDS =-160V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1,4, 6) 

VDS(on) 

2N7325D, R 

VGS =-10V, ID = 14A 


-4.63 

V 

(Note 1,5,6) 

VDS(on) 

2N7325H 

VGS =-16V, ID=14A 


-6.95 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7325D, R 

VGS =-10V, ID = 9A 


0.315 

Q 

(Note 1, 5, 6) 

RDS(on) 

2N7325H 

VGS = -14V, ID = 9A 

- 

0.473 

Q 


NOTES: 

1. Pulse test, SOOps max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “O’, lOOKRAD(Si) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(Si). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = -10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 7/21/90 on TA17752 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT RMPERES ID DRRIN RMPERES 

10 100 100 400 


2N7325D, 2N7325R, 2N7325H - Registration Pending 


Typicai Performance Characteristics 



TYPICRL UNCLRMPED INDUCTIVE 
SWITCHING FAILURE ONSET 

RVRLRNCHE MODE 



F9250UI5 . 

1000 4000 

TIME OF INDUCTIVE DISCHARGE uS 




VD5 DRRIN-TO-SOURCE VOLTS 
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SEMICONDUCTOR 


REGISTRATION PENDING 
Currently Available as FRK9160(D, R, H) 

December 1992 


Features 

• 40A,-100V, ROS(on) s 0.0850 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(SI) 

- Defined End Point Specs at 300KRAD(SI) and 1000KRAD(SI) 

• Performance Permits Limited Use to 3000KRAD(SI) 

• Gamma Dot - Survives 3E9RAD(Siysec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 10.0nA Per-RADCSiysec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5lons/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30^m at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECX)ND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mG. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal character'isfic changes to total dose (GAMMA) and neutron (n®) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or In various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25®C .. ID 

TC = +100°C. ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage..VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C. PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Rgure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 


2N7328D, 2N7328R 

2N7328H 


Radiation Hardened 
P-Channel Power MOSFETs 



2N7328D, R, H 


300 

120 

2.40 

100 

40 

100 

-55 to+150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 h o i ko 


File Number 3244 























Specifications 2N7328D, 2N7328R, 2N7328H - Registration Pending 


Pre-Radiation Electrical Specifications tc = +25°c, Unless otherwise specified 



TEST CONDITIONS 


Gate-Body Leakage Reverse 


Zero-Gate Voltage 
Drain Current 


Rated Avalanche Current 


Drain-Source On-State Volts 


Drain-Source On Resistance 


Turn-On Delay Time 


Turn-Off Delay Time 


Gate-Charge Threshold 


Gate-Charge On State 


Gate-Charge Total 


Plateau Voltage 


Gate-Charge Source 


Gate-Charge Drain 


Diode Forward Voltage 


Reverse Recovery Time 


Junction-To-Case 


Junction-To-Amblent 


RDS(on) 



VGS = 0, ID = 1mA 


VDS = VGS, ID = 1mA 


VGS = -h20V 


VDS = -100V,VGS = 0 

VDS = -80V, VGS = 0 

VDS = -80V, VGS = 0, TC = +125°C 


Time = 20ps 


VGS = -10V, ID = 40A 


VGS = -10V, ID = 26A 


VDD = -50V, ID = 40A 
Pulse Width = 3|is 
Period = 300ps, Rg = 10Q 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD = -50V, ID = 40A 
IGS1 = IGS2 
0^VGS^20 


ID = 40A, VGD = 0 


l = 40A;di/dt=100A/ns 


Free Air Operation 



El B 0.5 BVDSS VC s 0.75 BVDSS 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7328D, 2N7328R, 2N7328H - Registration Pending 


Post-Radiation Electrical Specifications re = +25‘^c, unless otherwise Specified 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7328D, R 

VGS = 0, ID = 1mA 

-100 

- 

V 

(Note 5, 6) 

BVDSS 

2N7328H 

VGS = 0, ID = 1mA 

-95 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4,6) 

VGS(th) 

2N7328D, R 

VGS = VDS, ID = 1mA 

-2.0 

-4.0 

V 

(Note 3, 5, 6) 

VGS(th) 

2N7328H 

VGS = VDS, ID = 1mA 

-2.0 

-6.0 

V 

Gate-Body 

Leakage Forward 

(Note 4, 6) 

IGSSF 

2N7328D, R 

VGS = -20V, VDS = 0 

- 

100 

nA 

(Note 5, 6) 

IGSSF 

2N7328H 

VGS = -20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4, 6) 

IGSSR 

2N7328D, R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7328H 

VGS = 20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7328D, R 

VGS = 0, VDS =-80V 


25 

ma 

(Note 5, 6) 

IDSS 

2N7328H 

VGS = 0, VDS =-80V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1, 4, 6) 

VDS(on) 

2N7328D, R 

VGS =-10V, ID = 40A 


-3.57 

V 

(Note 1,5, 6) 

VDS(on) 

2N7328H 

VGS = -16V, ID = 40A 


-5.36 

V 

Drain-Source 

On Resistance 

(Note 1,4, 6) 

RDS(on) 

2N7328D, R 

VGS =-10V, ID = 26A 


0.85 

Q 

(Note 1,5, 6) 

RDS(on) 

2N7328H 

VGS = -14V, ID = 26A 


0.128 

a 


NOTES: 

1. Pulse test, 300tis max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = 10KRAD(Si) for “D", lOOKRAD(Si) for “R". Neutron = 3E13 

5. Gamma = lOOOKRAD(Si). Neutron = 3E13 

6. Insitu Gamma bias must be sampled for both VGS = -10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 6/8/90 on TA17761 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, PA 
19401 

8. Single event drain burnout testing by Titus, J.L.^ et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 


9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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2N7328D, 2N7328R, 2N7328H - Registration Pending 


Typicai Performance Characteristics 


MRXIMUM CONTINUOUS DRRIN CURRENT 
VS CRSE TEMPERRTURE 


SRFE DPERRTINB RREfl CURVE 
CRSE TEMPERRTURE=25 C 


M9I60IDT . _^_ . 

0 50 100 

TC CRSE TEMPERRTURE C 


-10 -100 
DRRIN-TO-SOURCE VOLTS 


TYPICRL UNCLRMPEO INDUCTIVE 
SWITCHIN6 FRILURE ONSET 

RVRLRNCHE MODE 


NDRMRLIZED ON RESISTRNCE 
VERSUS NEUTRON FLUENCE 
P CHRNNEL 


I M9t60UlS . 

1000 5000 

TIME OF INDUCTIVE DI5CHRRGE uS 


1E13 1E14 1E15 

FLUENCE - NEUTR0NS/CM2 


TYPICRL PHOTO CURRENT 
VERSUS GRMMR RRTE 


lx . M9160PH0TD I 

lEQ 1E10 

GRMMR DOT RRO (SH / SEC 


DRRIN INDUCTRNCE REQUIRED 

TO LIMIT GRMMR DOT 

CURRENT 

TO ILM 











. BflMMRDOT 



-30 -100 -300 

DRRIN SUPPLY VOLTS 
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TRANSISTORS 





SEMICONDUCTOR 

PRELIMINARY REGISTRATION PENDING 
Currently Available as FRE9160(D, R, H) 

January 1993 


Features 

• 30A,-100V,RDS(on) = 0.0950 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to lOOKRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and lOOOKRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(SI) 

• Gamma Dot - Survives 3E9RAD(Si)/sec at 80% BVDSS IVpically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - lO.OnA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 3E13 Neutrons/cm^ 

- Usable to 3E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET < 35MeV/mg/cm^and a Range > SO^im at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mQ. 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or In various packages other than shown above. 
RellabiUty screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kn).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C. PT 

TC = +100°C. PT 

Derated Above +25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode). IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


2N7329D, 2N7329R 

2N7329H 


Radiation Hardened 
P-Channei Power MOSFETs 



2N7329D, R, H 


150 

60 

1.20 

90 

30 

90 

-55 to +150 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
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SEMICONDUCTOR 

REGISTRATION PENDING 
Currently Available as FRK9260(D, R, H) 

December 1992 


Features 

• 26A,-2007, RDS(on) = 0^000 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD(Si) 

- Defined End Point Specs at 300KRAD(Si) and 1000KRAD<Si) 

- Performance Permits Limited Use to 3000KRAD(Si) 

• Gamma Dot - Survives 3E9RAD(Si)/sec at 80% BVDSS lypically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 18.0nA Per-RAD<Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 1 El 3 Neutrons/cm^ 

- Usable to 1 El 4 Neutrons/cm^ 

• Single Event - Typically Survives lESions/cm^ Having an 

LET ^ 35MeV/mg/cm^ and a Range ^ 30pm at 80% BVDSS 


2N7330D, 2N7330R 

2N7330H 


Radiation Hardened 
P-Channel Power MOSFETs 


• Single Event 


Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25mil 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) unless otherwise Specified 

Drain-Source Voltage. VDS 

Drain-Gate Voltage (RGS = 20kD). VDGR 

Continuous Drain Current 

TC = +25''C.ID 

TC = -i-100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above+25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 In. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 h o i 
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120 

2.40 

78 

26 
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-55 to+150 
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Specifications 2N7330D, 2N7330R, 2N7330H - Registration Pending 


Pre-Radiation Eiectricai Specifications tc = +25°C, unless otherwise Specified 



TESTCONOmONS 


Gate-Body Leakage Forward 


Gate-Body Leakage Reverse 


Zero-Gate Voltage 
Drain Current 


Rated Avalanche Current 


Drain-Source On-State Volts 


Drain-Source On Resistance 


Turn-On DeiayTime 


Turn-Off Delay Time 


Gate-Charge Threshold 


Gate-Charge On State 


Gate-Charge Total 


Plateau Voltage 


Gate-Charge Source 


Gate-Charge Drain 


Diode Forward Voltage 


Reverse Recovery Time 


Junction-To-Case 


Junction-To-Ambient 


VGS = 0, ID = 1mA 


VDS = VGS, ID = 1mA 


VGS=:420V 


VDS=:-200V,VGS = 0 
VDS = -160V,VGS = 0 
VDS = -160V, VGS = 0, TC = +125°C 


Time = 20 ms 


VDS(on) I VGS = -10V,ID = 26A 


RDS(on) VGS = -1OV, ID = 17A 


VDD = -100V, ID = 26A 


Pulse Width = Sps 
Period = 300ms, Rg = IOD 
0 ^ VGS ^ 10 (See Test Circuit) 


VDD = -100V,ID = 26A 
IGS1 :r IGS2 
OSVGS^20 


ID = 26A,VGD = 0 


l = 26A; di/dt=:100A/MS 


Free Air Operation 




El S 0.5 BVDSS VC = 0.75 BVDSS 



FIGURE 1. SWITCHING TIME TESTING 


FIGURE 2. CLAMPED INDUCTIVE SWITCHING, ILM 
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Specifications 2N7330D, 2N7330R, 2N7330H - Registration Pending 


Post-Radiation Electrical Specifications to = +25*’c, Unless otherwise specifled 







LIMITS 


PARAMETER 

SYMBOL 

TYPE 

TEST CONDITIONS 

MIN 

MAX 

UNITS 

Drain-Source 
Breakdown Volts 

(Note 4, 6) 

BVDSS 

2N7330D. R 

VGS = 0.10= 1mA 

-200 

- 

V 

(Note 5, 6) 

BVDSS 

2N7330H 

VGS = 0. ID = 1mA 

-190 

- 

V 

Gate-Source 
Threshold Volts 

(Note 4, 6) 

VGS(th) 

2N7330D, R 

VGS = VDS. ID = 1mA 

-2.0 

-4.0 

V 

(Note 3. 5, 6) 

VGS(th) 

2N7330H 

VGS = VDS. ID = 1mA 

-2.0 

-6.0 

V 

Gate-Body 

Leakage Forward 

(Note 4. 6) 

IGSSF 

2N7330D. R 

VGS = -20V. VDS = 0 


100 

nA 

(Note 5,6) 

IGSSF 

2N7330H 

VGS = -20V, VDS = 0 


200 

nA 

Gate-Body 

Leakage Reverse 

(Note 2,4,6) 

IGSSR 

2N7330D. R 

VGS = 20V, VDS = 0 


100 

nA 

(Note 2, 5, 6) 

IGSSR 

2N7330H 

VGS = 20V, VDS = 0 


200 

nA 

Zero-Gate Voltage 
Drain Current 

(Note 4, 6) 

IDSS 

2N7330D, R 

VGS = 0, VDS =-160V 


25 


(Note 5, 6) 

IDSS 

2N7330H 

VGS = 0, VDS =-160V 


100 

pA 

Drain-Source 
On-State Volts 

(Note 1, 4. 6) 

VDS(on) 

2N7330D, R 

VGS =-10V, ID = 26A 


-5.46 

V 

(Note 1. 5, 6) 

VDS(on) 

2N7330H 

VGS = -16V,ID = 26A 


-8.19 

V 

Drain-Source 

On Resistance 

(Note 1.4. 6) 

RDS(on) 

2N7330D. R 

VGS =-10V, ID = 17A 


0.200 

Q 

(Note 1,5.6) 

RDS(on) 

2N7330H 

VGS =-14V, ID = 17A 


0.300 

Cl 


NOTES: 

1. Pulse test, 300^ls max 

2. Absolute value 

3. Gamma = 300KRAD(Si) 

4. Gamma = lOKRAD(SI) for “O’, lOOKRAD(SI) for “R". Neutron = 1E13 

5. Gamma = lOOOKRAD(SI). Neutron = 1E13 

6. Insitu Gamma bias must be sampled for both VGS = -10V, VDS = OV and VGS = OV, VDS = 80% BVDSS 

7. Gamma data taken 6/12/90 on TA17762 devices by GE ASTRO SPACE; EMC/SURVIVABILITY LABORATORY; KING OF PRUSSIA, 
PA 19401 

8. Single event drain burnout testing by Titus, J.L., et al of NWSC, Crane, IN at Brookhaven Nat. Lab. Dec 11-14,1989 

9. Neutron derivation, HARRIS Application note AN-8831, Oct. 1988 
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DRRIN CURRENT RMPERES ID DRRIN AMPERES 

10 1 00 100 1000 
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2N7330D, 2N7330R, 2N7330H - Registration Pending 


Typicai Performance Characteristics 



TYPICAL UNCLAMPED INDUCTIVE 
SWITCHING FAILURE ONSET 

AVALANCHE MODE 


M9260UIS 


100 1000 
TIME OF INDUCTIVE DISCHARGE 


uS 



VDS DRAIN-TO-SOURCE VOLTS 
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SEMICONDUCTOR 

PRELIMINARY REGISTRATION PENDING 
Currently Available as FRE9260 (D, R, H) 

January 1993 


Features 

• 19A,-200V, RDS(on) = 0.210n 

• Second Generation Rad Hard MOSFET Results From New Design Concepts 

• Gamma - Meets Pre-Rad Specifications to 100KRAD{Si) 

- Defined End Point Specs at 300KRAD(Si) and lOOOKRAD(Si) 

- Performance Permits Limited Use to 3000KRAD(SI) 

• Gamma Dot - Survives 3E9RAD(Si)/sec at 80% BVDSS Typically 

- Survives 2E12 Typically If Current Limited to IDM 

• Photo Current - 18.0nA Per-RAD(Si)/sec Typically 

• Neutron - Pre-RAD Specifications for 1 El3 Neutrons/cm^ 

- Usable to 1E14 Neutrons/cm^ 

• Single Event - Typically Survives 1E5ions/cm^ Having an 

LET < 35MeV/mg/cm^ and a Range > 30|im at 80% BVDSS 

Description 

The Harris Semiconductor Sector has designed a series of SECOND GENERA¬ 
TION hardened power MOSFETs of both N and P channel enhancement types 
with ratings from 100V to 500V, 1A to 60A, and on resistance as low as 25m^l 
Total dose hardness is offered at 100K RAD(Si) and lOOOKRAD(Si) with neutron 
hardness ranging from 1E13n/cm^ for 500V product to 1E14n/cm^ for 100V prod¬ 
uct. Dose rate hardness (GAMMA DOT) exists for rates to 1E9 without current lim¬ 
iting and 2E12 with current limiting. Heavy ion survival from signal event drain 
burn-out exists for linear energy transfer (LET) of 35 at 80% of rated voltage. 

This MOSFET is an enhancement-mode silicon-gate power field effect transistor of 
the vertical DMOS (VDMOS) structure. It is specially designed and processed to 
exhibit minimal characteristic changes to total dose (GAMMA) and neutron (n°) 
exposures. Design and processing efforts are also directed to enhance survival to 
heavy ion (SEE) and/or dose rate (GAMMA DOT) exposure. 

This part may be supplied as a die or in various packages other than shown above. 
Reliability screening is available as either non TX (commercial), TX equivalent of 
MIL-S-19500, TXV equivalent of MIL-S-19500, or space equivalent of MIL-S- 
19500. Contact the Harris Semiconductor High-Reliability Marketing group for any 
desired deviations from the data sheet. 


Absolute Maximum Ratings (TC = +25°C) Unless otherwise Specified 


Drain-Source Voltage.VDS 

Drain-Gate Voltage (RGS = 20kQ).VDGR 

Continuous Drain Current 

TC = +25°C.ID 

TC = +100°C.ID 

Pulsed Drain Current.IDM 

Gate-Source Voltage.VGS 

Maximum Power Dissipation 

TC = +25°C.PT 

TC = +100°C.PT 

Derated Above +25°C. 

Inductive Current, Clamped, L = lOOpH, (See Test Figure).ILM 

Continuous Source Current (Body Diode).IS 

Pulsed Source Current (Body Diode).ISM 

Operating And Storage Temperature.TJC, TSTG 

Lead Temperature (During Soldering) 

Distance > 0.063 in. (1.6mm) From Case, 10s Max.TL 


CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. 
Copyright © Harris Corporation 1992 i o i ew 


2N7331D, 2N7331R 

2N7331H 


Radiation Hardened 
P-Channel Power MOSFETs 



150 

60 

1.20 

57 

19 

57 
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APPLICATION NOTES 


APPLICATION NOTES 


Synchronous Operation of Harris Rad Hard SOS 64K Asynchronous SRAMs. 


AN9106 Special ESD Considerations for the HS-65643RH and HS-65647RH Radiation Hardened SOS 
SRAMs . 
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Harris Semiconductor 


No. 9011 June 1992 


Military and Aerospace 


SYNCHRONOUS OPERATiON OF HARRiS RAD HARD SOS 64K 

ASYNCHRONOUS SRAMs 


Author; Steve Rivet 


The Harris SOS 64K SRAMs provide excellent single event 
and total dose hardness, and fast access and cycle times. 
The HS-65643RH and HS-65647RH were designed as stan¬ 
dard pinout asysnchronous circuits; they can, however, be 
used in systems that require their speed and radiation resis¬ 
tance, but have been designed for synchronous memories. 
The addition of two HCS373 or HCTS373 to latch the 
address location on the falling edge of the chip enable signal 
will make the HS-65643RH and HS-65647RH appear as 
synchronous memories to the system. The only difference In 
signal wiring need to use the asynchronous circuits it to 
roi^the address lines through the 373’s and connect the E 
or El signal to the 373’s LE pin as shown in Figure 1. 

The HCS373 and HCTS373 are both fabricated with SOS 
technology; each circuit is available hardened to 200K RADs 
or 1M RADs, and has excellent single event immunity. The 
addition of the latches will delay the address inputs to the 
SRAMs by a maximum of 39ns (over temperature, VDD, and 
1M RAD total dose), so system timing should be analyzed 
accordingly. Even with the additional delay of the latches, 
address access time is a maximum of 89ns (for a 50ns 
SRAM access time). 




Copyright © Harris Corporation 1992 
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Application Note 9011 
HS-65643RH, HS-65647RH Asynchronous Read Cycles 


READ CYCLE I: W HIGH; G, El LOW READ CYCLE ll: W HIGH 



HS-65643RH, HS-6547RH Asynchronous Write Cycles 


WRITE CYCLE I: LATE WRITE 


WRITE CYCLE II: EARLY WRITE - CONTROLLED BY E, El 


















Application Note 9011 


HS-65643RH, HS-65647RH Synchronous Operation 


READ CYCLE 



The address information is latched in the HSC373’s on the 
falling edge of E or E1; minimum address setup and hold 
time requirements at the SRAM must be met. After the re¬ 
quired hold time, the addr^es may change state without 
affecting device operation. W must remain high throughout 
the read cycle. After the data has been read, E or E1 may re¬ 
turn high. This will force the output buffers into a high Im¬ 
pedance mode after TEHQZ elapses. 


WRITE CYCLE 



The write cycle is initiated on the falling edge of E or E1 
which latches the address information in the HCS373’s. 
TDVWH and TWHDX at thje SRAM Inputs mustj)e met for 
proper device operation. If E or E1 rises before W rises, ref¬ 
erence data setup and hold times to the E or E1 rising edge. 
The write operation is terminated^y the first rising edge of 
W, E, or E1. After the minimum E high time (TEHEL), the 
next cycle may begin. If ^eries of consecutive write cycles 
are to be performed, the W line may be held low until all de¬ 
sired locations have been written. In this case, data s^up 
and hold times must be referenced to the rising edge of E or 
El. 
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Harris Semiconductor 



-/ryiyi’ 



No. 9106 June 1992 


Military and Aerospace 


SPECIAL ESD CONSIDERATIONS FOR THE HS-65643RH AND 
HS-65647RH RADIATION HARDENED SOS SRAMs 


Author: Steve Rivet 


The HS-65643RH and HS-65647RH SRAMs are fabricated 
on TSOS4, an advanced 1.25mm dual level metal silicon on 
sapphire process. The sapphire substrate used in this pro¬ 
cess is an excellent electrical Insulator, and allows the 
SRAMs to operate In a wide variety of extremely severe radi¬ 
ation environments; however, the sapphire is also a good 
thermal insulator, which makes dissipation of heat generated 
in ESD protection devices difficult. This situation leads to 
ESD immunity levels of 1000V - 2000V (HBM testing) for 
these SRAMs. 

Until recently, the human body model (HBM) was the 
accepted standard for the evaluation of a semiconductor’s 
susceptibility to electrostatic discharge induced damage. 
The charged device model (CDM) was proposed by Speak- 
man (1) in 1974 to more accurately model the electrostatic 
discharges most commonly resulting in damage to current 
generation, small geometry semiconductors; the CDM is 
now generally accepted as the best approximation to 
charged metal surfaces, the worst case situation generally 
encountered. The equivalent circuit for this model is shown 
in Figure 1, and a test circuit implementing the model is 
shown in Figure 2. The voltage threshold levels at which 
damage to semiconductor devices occurs is typically much 
lower for CDM than HBM waveforms; the failure modes are 
also significantly different. 


DEVICE PARAMETERS 

,-- CONTACT 

I j RESISTANCE 

; CD RD LD ! RC 


devices do not have time to turn on to their low Impedance 
state; failure modes are typically punctures of the gate or 
field oxides (4). 



SW2 (POWER SOURCE 
TRIGGER RELAY) 


OSCILLOSCOPE 
Z|N r 500 


FIGURE 2. CHARGED DEVICE MODEL TEST CIRCUIT PRO¬ 
POSED BY BOSSARD, CHEMELLI AND UNGER 

HBM testing of the SRAMs has shown an immunity level of 
1000V for the HS-65643RH and 1200V for the HS- 
65647RH. The most sensitive pins are I/O’s, where the metal 
migrates Into the source of the N or P channel output device. 
(See Figure 3 for input, Figure 4 for I/O, protection struc¬ 
tures. Figure 5 shows the gated diodes in cross section.) 
This failure mode Is consistent with the HBM damage 
observed by Pierce (2). Input pins, however, fail at levels 
800V to 1000V higher than I/O’s; in these pins melting of the 
P+ epi resistor (which is thermally and electrically insulated 
in TSOS4) is the failure mode. 


3^m GATE 


FIGURE 1. CDM EQUIVALENT CIRCUIT PROPOSED BY 
BOSSARD, CHEMELLI AND UNGER 

During HBM discharges the voltage rise at the stressed pin 
is slow enough for active protection devices to turn on. The 
failure mechanism is normally metal penetration of the pro¬ 
tection device junctions (2), or melting of the Input or output 
protection resistors (3). CDM discharges are oscilla- tory, 
and have very fast voltage rise times. Active protection 


Copyright © Harris Corporation 1992 
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Application Note 9106 


P-DRIVER >—cl 


N-DRIVER >—II 



CDM testing of the HS-65643RH and 65647RH has not yet 
been performed. Failure modes for HBM testing of TSOS4 
material are consistent with those already documented for Jl 
material: results of CDM waveform testing for the TSOS4 
devices are also expected to yield correspondingly lower 
Immunity levels. 

The fairly low ESD Immunity levels characteristic of these 
SRAMs (and consequently, of other circuits produced on 
SOS processes) dictate that ESD prevention measures be 
scrupulously administered. Precautions related to grounding 
personnel and work stations are Insufficient; any automated 
handling equipment must be carefully evaluated for accumu¬ 
lation of CDM-like static charge. A good static control pro¬ 
gram will allow the use of these high performance, extremely 
hard devices while maintaining the highest quality and reli¬ 
ability standards designed and built into them. 



—3nm |-«— —3fim |-^— 


FIGURE 5. TSOS4 GATED DIODE INPUT 


References 

1) T. S. Speakman, “A Model for Failure of Bipolar Silicon 
Integrated Circuits Subject to Electrostatic Discharge.” 
12th Annual Proceedings of the Reliability Physics Sym¬ 
posium, pp. 60-69, April 1974. 

2) D. G. Pierce, “Electro-Thermomigration as an Electrical 
Overstress Failure Mechanism." EOS/ESD Symposium 
Proceedings, pp. 67-76, 1986. 

3) J. E. Clark, “TSOS4 ESD Test Results and Failure Analy¬ 
sis," internal Harris Semi, memo, 20 August, 1990. 

4) L. R. Avery, “Charged Device Model Testing; Trying to 
Duplicate Reality,” EOS/ESD Symposium Proceedings, 
pp 88-92, 1987. 
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--Basic Operating Principles for- 

Quality First 

Customer Focus 

Customer satis^ction is the paramount purpose of all company activities. Meeting 
the requirements and value expectations of our internal and external customers is 
the primary task of every employee. 

Continuous Improvement 

Our planning activities will recognize continuous improvement as a primary business 
objective. Our products and services, together with the processes and systems 
which produce them, will be world class. 

Employee Improvement 

We will provide an environment and related value system in which all Harris people 
are personally involved, individually and as team members, in establishing and 
achieving quality goals. 

Supplier Partnerships 

We will develop and maintain mutually beneficial partnerships with suppliers who 
share our commitment to achieving increasing levels of customer satisfaction 
through continuing improvements in quality, service, timeliness and cost. 

Highest Standards of Conduct, 

Ethics and Integrity 

We will conduct our business in strict compliance with applicable laws, rules and 
regulations; with honesty and integrity: and with a strong commitment to the highest 
standards of business ethics. 
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Introduction 


Quality and Reliability 


The needs of the military and aerospace community for a 
wide variety of specialized, hi-rel microcircuits are filled by 
the Harris Military and Aerospace Division. These circuits 
are typically manufactured to Mil-M-38510 and Mil-Std-883, 
as well as to unique customer requirements. In all cases. 
Harris Is committed to continue Its tradition of supplying only 
the highest quality devices for hi-rel applications. 

Harris Semiconductor’s commitment to supply only top value 
integrated circuits has made quality Improvement a mandate 
for every person In our work force - from circuit designer to 
manufacturing operator, from hourly employee to corporate 
executive. Price is no longer the only determinant in market¬ 
place competition. Quality, reliability, and performance enjoy 
significantly increased importance as measures of value in 
integrated circuits. 

Quality in integrated circuits cannot be added on or consid¬ 
ered after the fact. It begins with the development of capable 
process technology and product design. It continues in man¬ 
ufacturing, through effective controls at each process or 
step. It culminates In the delivery of products which meet or 
exceed the expectations of the customer. 

The Role of the Quality Organization 

The emphasis on building quality Into the design and manu¬ 
facturing processes of a product has resulted in a significant 
refocus of the role of the Quality organization. This group 
facilitates the development of Statistical Process Control 
(SPC) and Design of Experiments (DOX) programs and 


works with manufacturing to establish control charts. In addi¬ 
tion, Quality professionals are involved in the measurement 
of equipment capability, standardization of inspection equip¬ 
ment and processes, procedures for chemical controls, anal¬ 
ysis of inspection data and feedback to the manufacturing 
areas, coordination of efforts for process and product 
improvement, optimization of environmental or raw materials 
quality, and the development of quality improvement pro¬ 
grams with vendors. 

“Total Quality Management" at Harris requires ownership 
and responsibility by each person at every level of the orga¬ 
nization. At critical manufacturing operations, process and 
product quality Is analyzed through random statistical sam¬ 
pling and product monitors. The Quality organization’s role is 
changing from policing quality to leadership and coordination 
of quality programs or procedures in other organizations - 
through auditing, sampling, consulting, and managing Qual¬ 
ity Improvement projects. 

To support specific market requirements, or to ensure con¬ 
formance to military or customer specifications, the Quality 
organization still performs many of the conventional quality 
functions (e.g., group testing for military products or wafer lot 
acceptance). But, true to the philosophy that quality Is every¬ 
one’s job, much of the traditional on-line measurement and 
control of quality characteristics is where It belongs - with the 
people who make the product. The Quality organization Is 
there to provide leadership and assistance in the deploy¬ 
ment of quality techniques, and to monitor progress. (See 
Figure 3 and Table 4.) 


TABLE 1. TYPICAL ON-LINE MANUFACTURING/QUALITY FUNCTIONS 




AREA 


Wafer Fab 


FUNCTION 

MANUFACTURING 

CONTROLS 

QA/QC MONITOR 
AUDIT 

• JAN Self-Audit 


X 

• Environmental 



- Room/Hood Particulates 

X 

X 

- Temperature/Humidity 

X 

X 

- Water Quality 


X 

• Product 



- Junction Depth 

X 


- Sheet Resistivities 

X 



- Defect Density 

- Critical Dimensions 

- Visual Inspection 

- Lot Acceptance 

• Process 

- Film Thickness 

- Implant Dosages 

- Capacitance Voltage Changes 

- Conformance to Specification 

• Equipment 

- Repeatability 

- Profiles 

- Calibration 

- Preventive Maintenance 


















TABLE 1. TYPICAL ON-LINE MANUFACTURING/QUAUTY FUNCTIONS (Continued) 


AREA 


Assembly 







QCI Inspection 


FUNCTION 


JAN Seif-Audit 
Environmental 

- Room/Hood Particulates 

- Temperature/Humidity 

- Water Quality 
Product 

- Documentation Check 

- Dice Inspection 

- Wire Bond Pull Strength/Controls 

- Die Sear Controls 

- Pre-Seal Visual 

- Rne/Gross Leak 

- PINDTest 

- Lead Finish Visuals, Thickness 

- Die Shear 

- Solderabiiity 
Process 

- Operator Quality Performance 

- Saw Controls 

- Die Attach Temperatures 

- Seal Parameters 

- Seal Temperature Profile 

- Sta-Bake Profile 

• Temp Cycle Chamber Temperature 

- ESD Protection 

- Plating Bath Controls 

- Mold Parameters 


JAN Self-Audit 
Temperature/Humidity 
ESD Controls 

Temperature Test Calibration 
Test System Calibration 
Test Procedures 
Control Unit Compliance 
Lot Acceptance Conformance 
Group A Lot Acceptance 


' JAN Self-Audit 
' Wafer Repeat Correlation 
' Visual Requirements 
' Documentation 
• Process Performance 


> JAN Self-Audit 

• Functionality Board Check 

- Oven Temperature Controls 

• Procedural Conformance 


» JAN Self-Audit 
• ESD Controls 

► Brand Permanency 

» Temperature/Humidity 

► Procedural Conformance 


» JAN Self-Audit 

► Group B Conformance 

► Group C and D Conformance 


MANUFACTURING 

CONTROLS 


QA/QC MONITOR 
AUDIT 



14-4 



























Designing for Manufacturability 

Assuring quality and reliability in integrated circuits begins 
with gcx)d product and process design. This has always 
been a strength in Harris Semiconductor’s quality approach. 
We have a very long lineage of high reliability, high perfor¬ 
mance products that have resulted from our commitment to 
design excellence. All Harris products are designed to meet 
the stringent quality and reliability requirements of the most 
demanding end equipment applications, from military and 
space to industrial and telecommunications. The application 
of new tools and methods has allowed us to continuously 
upgrade the design process. 

Each new design is evaluated throughout the development 
cycle to validate the capability of the new product to meet 
the end market performance, quality, and reliability objec¬ 
tives. 

The validation process has four major components: 

1. Design simulation/optimization 

2. Layout verification 

3. Product demonstration 

4. Reliability assessment. 

Harris designers have an extensive set of very powerful 
Computer-Aided Design (CAD) tools to create and optimize 
product designs (see Table 2). 


TABLE 2. APPROACH AND IMPACT OF STATISTICAL QUALITY TECHNOLOGY 


STAGE 

APPROACH 

IMPACT 

1 

Product 

Screening 

• Stress and Test 

• Defective Prediction 

• Limited Quality 

• Costly 

• After-The-Fact 

II 

Process 

Control 

• Statistical Process Control 

• Just-In-Time Manufacturing 

• Identifies Variability 

• Reduces Costs 

• Real Time 

III 

Process 

Optimization 

• Design of Experiments 

• Process Simulation 

• Minimizes Variability 

• Before-The-Fact 

IV 

Product 

Optimization 

• Design for Producibility 

• Product Simulation 

• insensitive to Variability 

• Designed-In Quality 

• Optimal Results 


Harris Semiconductor Standard 
Process Flows 

Harris Semiconductor offers a variety of Mil-Std-883 compli¬ 
ant and non-compliant standard screening flows for cost- 
effective support of the customer’s specific testing and reli¬ 
ability requirements. These flows Include environmental 
stress testing, burn-in and electrical testing at room, high 
and low temperatures. The Mil-Std-883/JAN Quality Con¬ 
formance Inspections are shown on pages 14-6 to 14-23. In 
addition, Harris can supply products tested to customer 
specifications for both electrical requirements and non-stan¬ 
dard environmental stress screening. Consult your field 
sales representative for details. 
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TABLE I. MIL-STD-883/JAN QUALITY CONFORMANCE INSPECTIONS GROUP 
A ELECTRICAL TESTS FOR CLASSES S AND B DEVICES (NOTE 1) 


SUBGROUPS (NOTE 2) QUALITY/ACCEPT NO. = 116/0 (NOTES 3,4, 5) 

Subgroup 1 

Static tests at+25°C 

Subgroup 2 

Static tests at maximum rated operating temperature 

Subgroup 3 

Static tests at minimum rated operating temperature 

Subgroup 4 

Dynamic tests at +25®C 

Subgroup 5 

Dynamic tests at maximum rated operating temperature 

Subgroup 6 

Dynamic tests at maximum rated operating temperature 

Subgroup 7 

Functional tests at +25®C 

Subgroup 8A 

Dynamic tests at maximum rated operating temperature 

Subgroup 8B 

Dynamic tests at minimum rated operating temperature 

Subgroup 9 

Switching tests at +25°C 

Subgroup 10 

Switching tests at maximum rated operating temperature 

Subgroup 11 

Switching tests at minimum rated operating temperature 


NOTES: 


1. The specific parameters to be included for tests in each subgroup shall be as specified 
in the applicable acquisition document. Where no parameters have been identified in 
a particular subgroup or test within a subgroup, no group A testing is required for that 
subgroup or test to satisfy group A requirements. 

2. At the manufacturer’s option, the applicable tests required for group A testing (see 
Note 1) may be conducted individually or combined into sets of tests, subgroups (as 
defined in Table 1), or sets of subgroups. However, the manufacturer shall predesig¬ 
nate these groupings prior to group A testing. Unless otherwise specified, the individ¬ 
ual tests, subgroups, or sets of tests/subgroups may be performed in any sequence. 

3. The sample plan (quantity and accept number) for each test, subgroup, or set of tests/ 
subgroups as predesignated in Note 2, shall be 116/0. 

4. A greater sample size may be used at the manufacturer’s option; however, the accept 
number shall remain at zero. When the (sub)lot size Is less than the required sample 
size, each and every device in the (sub)lot shall be inspected and all failed devices 
removed from the (sub)lot for final acceptance of that test, subgroup, or set of tests/ 
subgroups, as applicable. 

5. If any device in the sample fails any parameter in the test, subgroup, or set of tests/ 
subgroups being sampled, each and every additional device in the (sub)lot represent¬ 
ed by the sample shall be tested on the same test set-up for all parameters In that 
test, subgroup, or set of tests/subgroups for which the sample was selected, and all 
failed devices shall be removed from the (sub)iot for final acceptance of that test, sub¬ 
group, or set of tests/subgroups, as appiicaibe. For class S only, if this testing resuits 
in a percent defective greater than 5 percent, the (sub)lot shall be rejected, except 
that for (sub)lots previously unscreened to the tests that caused failure of this percent 
devective, the (sub)lot may be accepted by resubmission and passing the failed indi¬ 
vidual tests, subgroups, or set of tests/subgroups, as applicable, using a 116/0 sam¬ 
ple. 






























HARRIS STANDARD RAD HARD PRODUCT DATA PACKAGES 





D 

□ 

D 

D 

Q 

D 

□ 

D 

n 

D 

Die 

• 

• 






• 


• 

JAN Class B (Note 1) 

CD4XXX Series (Notes 2. 3) 

• 

• 

1 

1 

1 

1 

1 

1 

1 

• 

JAN Class S 

CD4XXX Series (Note 4) 

• 

• 

1 

1 

1 

1 

1 

1 

1 

• 

MSR, CD4XXX, HC/HCTS 

• 

• 

• 

• 

• 

• 


• 

• 

• 

Memory, Microprocessor, Analog 

Harris Noncompliant Space Flow 

• 

• 

1 

1 

1 

1 

1 

1 

1 

• 

Memory, Microprocessor, Analog 

Harris Noncompliant Class B Flow 


• 

1 

1 

1 

1 

1 

1 

1 

• 

Memory, Microprocessor and Analog (Note 1) 

/883 (Note 2, 3) 

• 

• 

1 

1 

1 

1 

1 

1 

1 

• 

Memory, Microprocessor and Analog (Note 4) 

• 

• 

• 

• 

• 

• 





/883S 







• 

• 

• 

• 


NOTES: 

1. Attributes from burn-in through end of 100% screening operations. 

2. Groups A, B, C and D data summary. 

3. Per applicable JAN requirements. 

4. Groups A, B and D data summary. 

A. Cover Sheet: (Will Include as a minimum) 

- Purchase Order Number and Revision 

- Customer Part Number 

- Lot Date Code 

- Harris Part Number 

- Lot Number 

- Quantity 

B. Certificate of Conformance 

- As found on Shipper 

C. Lot Serial Number Sheet 

- Good unit(s) serial numbers and lot number 

D. Screening Attributes Data 

- Identify test operations 

- Quantity of units subjected to each test operation 

- Quantity accepted after test operation was performed 

- Date of each test 

- Attributes from post encapsulation screening through end of 100% screening operations 

E. Variables data for all read/record and/or delta operations. Each value shall be identified to the specific 
serial number of the device for which the data represents. 

F. Groups A attributes data summary 

G. Groups B and D data summary is only available on JAN product or R-Spec product. Conformance data 
is not available on standard product. 

H. Wafer Lot Acceptance Report (Method 5007) to include SEM photographs 
‘Note: SEM photographs to Include % of step coverage 

‘Note: If more than one shipment is made from the same wafer lot, only the initial shipment will include 
the SEM photograph. 

I. X-Ray report and Film(s) - including penetrameter measurements. 

J. GAMMA Radiation Report with each shipment of devices. 























HARRtS SMALL LOT GROUP B (CLASS B) SAMPLE PLAN (NOTES 1,2) 


SUBGROUP 3 


a. Solderability (Note 4) 

# Devices 

# Bond Pulls 


SUBGROUP 5 


a. Bond Strength (Note 5) 
#Devices 
# Bond Pulls 


MIL-STD-883 


LOT SIZE/QUANTITY (ACC NO) OR LTPD 


TEST 

METHOD 

CONDITION 

0-50 

51-100 

101-200 

(NOTE 9) 
>200 

SUBGROUP 2 (Note 3) | 

I a. Resistance to Solvents | 

I 2015 

1 1 

1 2(0) 

1 2(0) 

1 4 (0) 1 

1 4(0) 1 



2011 

Test Condition C 

1 

1 

1 



(Note 7) 

(Note 7) 

(Note 7) 


3 3 

LTPD = 10 LTPD = 10 


4 

LTPD = 15 


1’. Electrical reject devices from the same Inspection lot may bo used for all subgroups when end-point measurements are not required pro¬ 
vided that the rejects are processed Identically to the inspection lot through pre-burn-in electricals and provided the rejects are exposed 
to the full time/temperature exposure of burn-ln. 

2. Subgroups 1,4, 6,7 and 8 have been deleted from this table. For convenience, the remaining subgroups will not be renumbered. 

3. Resistance to solvents testing required only on devices using inks or paints as the marking or contrast medium. Resistance to solvent 
testing shall consist of subjecting 1 unit to solvent C and 1 unit to solvent D only. 

4. All devices submitted for solderability test shall be in the lead finish that will be on the shipped product and which has been through the 
time/temperature exposure of burn-in. All leads shall be tested for packages with lead counts ^ 22. For packages with lead counts ^ 22, 
the number of leads shall be based on an LTPD of 10. 

5. Test samples for bond strength may, at the manufacturer’s option, unless otherwise specified, be randomly selected prior to or following 
internal visual (PRESEAL) Inspection specified in method 5004, prior to sealing provided all other specifications requirements are satis¬ 
fied (e.g., bond strength requirements shall apply to each inspection lot, bond strength samples shall be counted even If the bond would 
have failed internal visual examination). All wires shall be tested for packages with lead counts ^ 15. For packages with wire counts ^ 15, 
the number of wires shall be based on an LTPD of 15. 


HARRIS SMALL LOT GROUP C (CLASS B) SAMPLE PLAN (NOTE 1) 



MIL-STD-883 

LOT SIZE/QUANTITY (ACC NO) OR LTPD 

TEST 

METHOD 

CONDITION 

0-50 

51-100 

101-200 

(NOTE 9) 
>200 

SUBGROUP 1 




8(0) 

15(0) 

20 (0) 

77(1) 

a. End-Point Electrical 

Parameters 


Per applicable device 
specification 





b. Steady State Life 

1005 

Test condition per 
device specification 





c. End-Point Electrical 

Parameters 


Per applicable device 
specification 
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HARRIS SMALL LOT GROUP D (CLASS B) SAMPLE PLAN (NOTE 1) 


MIL-STD-883 


TEST 


SUBGROUP 1 


a. Physical Dimension (Note 2 


SUBGROUP 2 


LOT SIZE/QUANTITY (ACC NO) OR LTPD 


(NOTE 9) 



a. Lead Integrity 

2004 

# Devices 


# Leads 


b. Seal a. Fine 

1014 

b. Gross 




SUBGROUP 3 





3 

a Thermal Shock 

1011 

Per applicable 

3 

b. Temperature Cycling 

1010 



c. Moisture Resistance 

1004 



d. Seal a. Rne 

1014 



b. Gross 




e. Visual Examination 

1004, 




1010 



f. End-Point Electrical 


Per applicable device 


Parameters 


specification 



SUBGROUP 4 


a. Mechanical Shock 

b. Vibration, Variable Frequency 

c. Constant Acceleration 

d. Seal a. Fine 

b. Gross 

e. Visual Examination 

f. End-Point Electrical 
Parameters 


SUBGROUP 5 


a. Salt Atmosphere 

b. Seal a. Fine 

b. Gross 

c. Visual Examination 


SUBGROUP 6 



Per applicable device 
specification 


Visual criteria onl 




a. Internal Water-vapor Content 1018 5,OOOppm maximum 

water content at 100°C 


SUBGROUP? 


a. Adhesion of Lead Finish 

# Devices 

# Leads 


SUBGROUP 8 


a Lid Torque_ | 2024 


TOTAL # OF GOOD DEVICES REQUIRED: 


NOTES: 

1. The notes of Table IV, MIL-STD-883, method 5005 shall apply In addition to the Notes specified herein. This table Is used for reference 
to sampling plan only. The actual tests and subgroups required to be inspected shall be In accordance with the latest revision of Table 
IV, MIL-STD-883, method 5005. 

2. Units may be selected at any time after device sealing operation and In the final lead finish. Rejects may be used for these subgroup tests. 

3. The > 200 column sample sizes are based on those currently specified in method 5005. 
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ATTACHMENT I. HARRIS SMALL LOT GROUP B (CLASS S) SAMPLE PLAN (NOTE 1) 



MIL-STD-883 

LOT SIZE/QUANTITY (ACC NO) OR LTPD 

TEST 

METHOD 

CONDITION 

0-50 

51-100 

101-200 

(NOTE 9) 
>200 

SUBGROUP 1 

a. Physical Dimension (Note 2) 

2016 


1 (0) 

1(0) 

2(0) 

2(0) 

b. Internal Water-Vapor Content 
(Noted) 

1018 

5,000ppm max water 
content at+100°C 

1(0) 

1(0) 

2(0) 

2(0) 

SUBGROUP 2 

a. Resistance to Solvents 

2015 


2(0) 

(Note 4) 

2(0) 

(Note 4) 

4(0) 

4(0) 

b. internal Visual and Mechanical 

2013, 

2014 


1(0) 

1(0) 

1(0) 

2(0) 

c. Bond Strength # Devices 

# Bond Pulls 

2011 

Test Condition C 

1 

(Note 5) 

1 

(Note 5) 

1 

(Note 5) 

3 

LTPD=10 

d. Die Shear 

2019 


1(0) 

1(0) 

1 (0) 

1(0) 

1 SUBGROUPS 

Solderability # Devices 

# Leads 

2003 or 
2022 


1 

(Note 5) 

2 

(Note 5) 

3 

LTPD = 10 

3 

LTPD = 10 

SUBGROUP 4 

a. Lead Integrity 

2004 

Test Condition B2 

1(0) 
(Note 6) 

2(0) 

(Note 6) 

2(0) 
(Note 6) 

2(0) 

(Note 6) 

b. Seal a. Fine 

b. Gross 

1014 

Test Condition B2 





c. Lid Torque 







1 SUBGROUPS 

a. End-Point Electrical 

Parameters 


Per applicabie device 
specification 

8(0) 

15(0) 

20 (0) 

77(1) 

b. Steady State Life 

1005 

Test condition per 
device specification 





c. End-Point Electrical 

Parameters 


Per applicable device 
specification 





1 SUBGROUP 6 (Note 7) 

a. End-Point Electrical 

Parameters 


Per applicable device 
specification 

3(0) 

3(0) 

5(0) 

25(1) 

b. Temperature Cycling 

1010 

Condition C, 100 cycles 





c. Constant Acceleration 

2001 

Condition E, Y1 Orien¬ 
tation 





d. Seal a. Fine 

b. Gross 

1014 






e. End-Point Electrical 

Parameters 


Per applicable device 
specification 





1 SUBGROUP? 

a. End-Point Electrical 

Parameters 


Group A and delta limits 
in accordance with 
method 3015 

(Note 8) 

(Note 8) 

(Note 8) 

15(0) 
(Note 8) 

b. Electrostatic Discharge 

3015 






c. End-Point Electrical 

Parameters 


Group A and delta limits 
in accordance with 
method 3015 





1 TOTAL # GOOD UNITS REQUIRED: 

12 

18 

26 

102 


See Notes Next Page 
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NOTES: 

1. The Notes of Table lla, MIL-STD-883, method 5005 shall apply in addition to the Notes specified herein. 

2. Units may be selected at any time after device sealing operation and in the final lead finish. Rejects may be used for these subgroup tests. 

3. Units may be selected at any time after burn-in and need not be branded. 

4. Resistance to solvent testing shall consist of subjecting 1 unit to solvent C and 1 unit to solvent D only. 

5. All wires or leads (as applicable) shall be tested for packages with lead counts ^ 22. For packages with lead counts ^ 23, the number of 
wires or leads shall be based upon an LTPD of 10. 

6. 3 leads per device shall be sampled. 

7. Subgroup B-6 is nondestructive based on Harris test results of this subgroup per MIL-M-38510. 

8. Subgroup 7 Is performed for initial qualification and product redesign as a minimum. Sample size will be 3 (0) with repeat for cumulative 
effects 15 (0). 

9. The > 200 pieces column sample sizes are based upon those specified in method 5005. 


ATTACHMENT I - HARRIS SMALL LOT GROUP D (CLASS S) SAMPLE PLAN (NOTE 1) 


TEST 


SUBGROUP 1 


a. Physical Dimension (Note 2) 


SUBGROUP 2 


SUBGROUP 3 


a. Thermal Shock 

b. Temperature Cycling 

c. Moisture Resistance 

d. Seal a. F 


a. Fine 

b. Gross 


a. Fine 

b. Gross 


0 . Visual Examination 

f. End-Point Electrical 
Parameters 


SUBGROUP 5 


a. Salt Atmosphere 

b. Seal a. F 


a. Fine 

b. Gross 


I MIL-STD-883 

LOT SIZE/QUANTITY (ACC NO) OR LTPD 


METHOD 

CONDITION 

0-50 

51-100 

101 - 200 

(NOTE 3) 
>200 


a. Lead Integrity 

# Devices 

# Leads 

2004 

b. Seal 

a. Fine 

b. Gross 

1014 


0 . Visual Examination 


f. End-Point Eloctrical 
Parameters 


SUBGROUP 4 


a. Mechanical Shock 

b. Vibration, Variable Frequency 

c. Constant Acceleration 

d. Seal a. Fine 



1011 


3(0) 

3(0) 

5(0) 

1010 





1004 





1014 





1004, 

1010 

Per applicable device 
specification 






Per applicable device 
specification 





c. Visual Examination 


1009 


3(0) 

3(0) 

5(0) 

1014 





1009 

Visual criteria only 
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ATTACHMENT I - HARRIS SMALL LOT GROUP D (CLASS S) SAMPLE PLAN (NOTE 1) (Continued) 


MIL-STO-883 


LOT SIZE/QUANTITY (ACC NO) OR LTPD 


TEST 

METHOD 

CONDITION 

0-50 

51-100 

101-200 

(NOTE 3) 
>200 

SUBGROUPS I 

a. internal Water-Vapor Content 

1018 

5,000ppm max water 
content at +100°C 

1 (0) or 3 
(0) 

1 {0)or3 
(0) 

2(0) or 4 
(1) 

3(0) or 5 
(1) 



2 

3 

10(0) 

15(0) 


1(0) 

2(0) 

9 

9 



SUBGROUP? 


a. Adhesion of Lead Rnish 

# Devices 

# Leads 


SUBGROUP 8 


a. Lid Torque I 2024 


TOTAL # GOOD UNITS REQUIRED: 


NOTES: 

1. The Notes of Table IV, MIL>STD-883, method 5005 shall apply in addition to the Notes specified herein. 

2. Units may be selected at any time after device sealing operation and in the final lead finish. Rejects may be used for these subgroup tests. 

3. The > 200 pieces column sample sizes are based upon those specified in method 5005. 


3(0) 

5(0) 

14 

55 


TABLE HA. MIL-STD-883/JAN QUALITY CONFORMANCE INSPECTIONS GROUP B TESTS FOR CLASS S 
DEVICES (NOTE 1) 



MIL-STD-883 | 

QUANTITY/ 

TEST 

METHOD 

CONDITION 

(ACCEPT NO.) 

OR LTPD 

SUBGROUP 1 1 

A. Physical dimensions (Note 2) 

2016 


2(0) 

B. Internal water-vapor content 
(Notes 2.3) 

1018 

5,000 ppm maximum water content at +100®C 

3(0) or 5(1) (Note 4) 

1 SUBGROUP 2 (Note 5) | 

A. Resistance to solvents 

2015 

4(0) 


B. internal visual and mechanical 

2013,2014 

Failure criteria from design and construction require¬ 
ments of applicable acquisition document 

2(0) 

C. Bond Strength 

2011 


LTPD = 10 (Note 6) 

1. Thermo compression 


1. Test condition C or D 


2. Ultrasonic 


2. Test condition C or D 


3. Flip-chip 


3. Test condition F 


4. Beam lead 


4. Test condition H 


D. Die shear test 


In accordance with Method 2019 for the applicable die 
size 

3(0) 

SUBGROUP 3 1 

Solderability (Note 7) 

2003 or 
2022 

Soldering temperature of 245°C 5°C 

LTPD =10 

1 SUBGROUP 4 (Note 2) | 

A. Lead integrity (Note 8) 

2004 

Test condition B 2 , lead fatigue 

2(0) 

B. Seal a. Rne 

1014 

As applicable 


C. Lid torque (Note 9) 

2024 

As applicable 
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TABLE HA. MIL-STD-883/JAN QUALITY CONFORMANCE INSPECTIONS GROUP B TESTS FOR CLASS S 
DEVICES (NOTE 1) (Continued) 


SUBGROUP 5 (Note 10) 


1005 


SUBGROUP 6 I _ 

1010 
2001 
1014 

NOTES: 

1. Post burn-in electricai reject devices from the same inspection lot may be used for all subgroups when end-point measurements are not 
required. 

2. Not required for qualification or quality conformance inspections where group D inspection is being performed on samples from the same 
Inspection lot. 

3. This test is required only if it is a glass-frit-sealed package. Unless handling precautions for beryllia packages are available and followed 
method 1018, procedure 3 shall be used. See Note 6 of Table 4. 

4. Test three devices; if one fails, test two additional devices with no failures. At the manufacturer’s option. If the initial test sample (I.e., 3 or 
5 devices) fails, a second complete sample may be tested at an alternate laboratory that has been granted current suitability status by 
the qualifying activity. If this sample passes, the lot shall be accepted provided the devices and data from both submissions are submitted 
to the qualifying activity along with five additional devices from the same lot. 

5. Resistance to solvents testing required only on devices using Inks or paints as a marking medium. 

6. Unless otherwise specified, the LTPD sample size for conditions C and D is the number of bond pulls selected from a minimum number 
of four devices, and for condition F or H Is the number of dice (not bonds). 

7. All devices submitted for soiderability test shall be in the lead finish that will be on the shipped product and which has been through the 
temperature/time exposure of burn-in except for devices which have been hot solder dipped or undergone tin fusing after burn-in. The 
LTPD applies to the number of leads Inspected except In no case shall less than three devices be used to provide the number of leads 
required. 

8. For leadless chip carrier packages only, use test condition D. For pin grid array leads and rigid leads use method 2028. See method 
5005.11 

9. Lid torque test shall apply only to glass-frit-sealed packages. 

10. The alternate removal-of-blas provisions of 3.3.1 of method 1005 shall not apply for test temperatures above 125®C. 

11. Read and record group A subgroups 1,2 and 3. 

12. For qualification, read and record data for all group A subgroups satisfies the data requirement of Mil-M-38510,4.4.2.1.6A. 

13. The same test temperature that was used for burn-in shall be used for the steady-state life test. 

14. Unless otherwise specified, test shall be performed for initial qualification and product redesign as a minimum. 


A End-point electricai parameters 

B. Temperature cycling 

C. Constant acceleration 

D. Sea a. Fine 

b. Gross 

E. End-point electricai parameters 


A End-point electricai parameters 
(Notes 11,12) 

B. Steady state life (Note 13) 

C. End-point electrical parameter 
(Note 11) 


As specified in the applicable device specification 


Test condition C, D or E LTPD = 5 

As specified in the applicable device specification 



As specified in the applicable device specification LTPD-15 

Condition C, 100 cycles minimum 
Test condition E: orientation only 


As specified in the applicable device specification 


__ MIL-STD-883 

TEST METHOD CONDITION 


QUANTITY/ 
(ACCEPT NO.) 
OR LTPD 
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TABLE IIB. MIL-STD-883/JAN QUALITY CONFORMANCE INSPECTIONS GROUP B TESTS FOR CLASS B 
DEVICES (NOTES 1,2) 


TEST 

1 METHOD 

SUBGROUP 2 (Note 3) 

A. Resistance to solvents 

2015 

SUBGROUP 3 


A. Solderability (Note 4) 

2022 or 
2003 

SUBGROUP 5 

A. Bond Strength (Note 5) 

1. Thermocompression 

2. Ultrasonic or wedge 

3. Flip-chip 

4. Beam lead 

2011 


MIL-STD-883 


CONDITION 


Soldering temperatures of 245°C ± 5°C 


1. Test condition C or D 

2. Test condition C or D 

3. Test condition F 

4. Test condition H 


QUANTITY/ 
(ACCEPT NO.) 
ORLTPD 



1. Post burn-in electrical reject devices from the same inspection lot may be used for all subgroups when end-point measurements are not 
required. 

2. Subgroups 1,4,6,7 and 8 have been deleted from this table. For convenience, the remaining subgroups will not be renumbered. 

3. Resistance to solvents testing required only on devices using inks or paints as the marking or contrast medium. 

4. All devices submitted for solderability test shall be in the lead finish that will be on the shipped product and which has been through the 
temperature/time exposure to burn-in except for devices which have been hot solder dipped or undergone tin fusing after burn-in. The 
LTPD for solderability test applies to the number of leads inspected except in no case shall less than 3 devices be used to provide the 
number of leads required. 

5. Test samples for bond strength may, at the manufacturer’s option, unless otherwise specified, be randomly selected prior to or following 
internal visual (PRESEAL) inspection specified in method 5004, prior to sealing provided all other specifications requirements are satis¬ 
fied (e.g., bond strength requirements shall apply to each inspection lot, bond strength samples shall be counted even if the bond would 
have failed internal visual exam). Unless otherwise specified, the LTPD sample size for condition C or O is the number of bond pulls 
selected from a minimum number of 4 devices, and for condition F or H is the number of dice (not bonds) (see method 2011). 


TABLE III. MIL-STD-883/JAN QUALITY CONFORMANCE INSPECTIONS GROUP C DIE-RELATED TESTS FOR CLASS B ONLY 


TEST 


SUBGROUP 1 


A. Steady-state life test 

B. End point electrical parameters 



MIL-STD-883 


CONDITION 




Test condition to be specified (1,000 hours at 125°C) 
As specified in the applicable device specification 


QUANTITY/ 
(ACCEPT NO. 
OR LTPD 


TABLE IV. MIL-STD-883/JAN QUALITY CONFORMANCE INSPECTIONS GROUP D PACKAGE RELATED 
TESTS FOR ALL CLASSES 


(NOTE 1) TEST 


SUBGROUP 1 (Note 2) 


A. Physical dimensions 


SUBGROUP 2 (Note 2) 


MIL-STD-883 


QUANTITY/ 
(ACCEPT NO.) OR 
LTD 



A. Lead integrity (Note 3) 

2004 

Test condition B2 (lead fatigue) 

15 

B. Seal (Note 4) 1. Fine 

2. Gross 

1014 

As applicable 
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TABLE IV. MIL-STD-883/JAN QUALITY CONFORMANCE INSPECTIONS GROUP D PACKAGE RELATED 
TESTS FOR ALL CLASSES (Continued) 



MIL-STD-883 

QUANTITY/ 

(NOTE 1) TEST 

METHOD 

CONDITION 

(ACCEPT NO.) OR 
LTD 

SUBGROUP 3 (Note 5) 




A. Thermal shock 

1011 

Test condition B as a minimum, 15 cycles minimum 

15 

B. Temperature cycling 

1010 

Test condition C, 100 cycles minimum 


C. Moisture resistance (Note 6) 

1004 



D. Seal a. Fine 

b. Gross 

1014 

As applicable 


E. Visual examination 


In accordance with visual criteria of method 1004 and 
1010 


F. End-point electrical parameters 
(Note 7) 


As specified in the applicable device specification 


SUBGROUP 4 (Note 5) | 

A. Mechanical shock 

2002 

Test condition B minimum 

15 

B. Vibration, variable frequency 

2007 

Test condition A minimum 


C. Constant acceleration 

2001 

Test condition E minimum (see 3), Y1 orientation only 


D. Seal a. Fine 

b. Gross 

1014 

As applicable 


E. Visual examination Note 8 




F. End-point electrical parameters 


As specified in the applicable device specification 


1 SUBGROUP 5 (Note 2) | 

A. Salt atmosphere (Note 6) 


Test condition A minimum 

15(0) 

B. Seal a. Fine 

b. Gross 

m 

As applicable 


C. Visual examination 


In accordance with visual criteria of method 1009 


1 SUBGROUP 6 (Note 2) | 

1 A. Internal water-vapor content 

1018 

5,000 ppm maximum water content at 100°C 

3(0) or 5(1) (Note 9) | 

1 SUBGROUP 7 (Note 2) | 

A. Adhesion of lead finish 
(Notes 10,11) 

2025 

15(0) 


1 SUBGROUPS 1 

1 A. Lid torque (Notes 2,12) 

2024 


5(0) i 


NOTES: 


1. In-line monitor data may be substituted for subgroups D1, D2, D6, D7 and D8 upon approval by the qualifying activity. The monitors shall be 
performed by package type and to the specified subgroup test method(s). The monitor sample shall be taken at a point where no further 
parameter change occurs, using a sample size and frequency of equal or greater severity than specified in the particular subgroup. This in¬ 
line monitor data shali be traceable to the specific inspection lot(s) represented (accepted or rejected) by the data. 

2. Electrical reject devices from that same inspection lot may be used for samples. 

3. For leadless chip carrier packages only, use test condition D. For pin grid array and other rigid leads use method 2028. 

4. Seal test (subgroup 2B) need be performed only on packages having leads exiting through a glass seal. 

5. Devices used in subgroup 3, "Thermal and Moisture Resistance" may be used in subgroup 4, "Mechanical". 

6. Lead bend stress initial conditioning is not required for leadless chip carrier packages. 

7. At the manufacturer's option, end-point electrical parameters may be performed after moisture resistance and prior to seal test. 

8. Visual examination shall be in accordance with method 1010 or 1011. 

9. Test three devices; if one fails, test two additional devices with no failures. At the manufacturer’s option, if the initial test sample (i.e., 3 or 5 
devices) fails a second complete sample may be tested at an alternate laboratory that has been issued suitability by the qualifying activity. 
If this sample passes the lot shall be accepted provided the devices and data from both submissions are submitted to the qualifying activity 
along with 5 additional devices from the same lot. 

10. The adhesion of lead finish test shall not apply for leadless chip carrier packages. 

11. Quantity/(accept number) based on number of leads. 

12. Lid torque test shall apply only to packages which use a glass-frit-seal to lead frame, lead or package body (i.e., wherever frit seal establishes 
hermiticity or package integrity). 
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TABLE V. MIL-STD-883/JAN QUALITY CONFORMANCE INSPECTIONS GROUP E RADIATION 
HARDNESS ASSURANCE TESTS (NOTE 1) 



MIL-STD-883 

CLASSS 

CLASSB 

TEST 

METHOD 

CONDITION 

QUANTITY/ 

(ACCEPT 

NUMBER) 

NOTES 

QUANTITY/ 

(ACCEPT 

NUMBER) 

NOTES 

SUBGROUP 1 (Note 2) 

Neutron irradiation 

1017 

25°C 



■■■mil 

mmH 

A. Qualification 



A. 11(0) 

3 



B. QCI 



B. 11(0) 

3 



Endpoint electrical 
parameters 


As specified in accordance 
with detail specification 



mH 


SUBGROUP 2 (Note 5) 







Steady-state total dose 
Irradiation 

1019 

25°C Maximum supply 
voltage 





A. Qualification 



A. 4(0) 

2(0) 

A. 6 

8 

A. 22(0) 

7 

B. QCI 



B. 4(0) 

2(0) 

B. 6 

8 

B. 22(0) 

7 

Endpoint electrical 
parameters 


As specified in accordance 
with detail specification 





1 SUBGROUP 3 (Note 9) | 

Transient ionizing 
irradiation 

1021 

1023 

O o 

CM CM 

11(0) 

3 

11(0) 

4 

Endpoint electrical 


As specified in accordance 
with detail specification 






NOTES: 


1. Parts used for one subgroup test may not be used for other subgroups but may be used for higher levels in the same subgroup. Total 
exposure shall not be considered cumulative unless testing is performed within the time limits of the test method. Group E tests may be 
performed prior to device screening (see 3.5.3). 

2. Waive neutron tests for MOS devices except for charge coupled devices or where, by design, bipolar elements are an integral part of the 
device function. 

3. In accordance with wafer lot. If one part fails, seven additional parts may be added to the test sample with no additional failures allowed, 
18(1). 

4. In accordance with inspection lot. If one part fails, seven additional parts may be added to the test sample with no additional failures al- 
lowed, 18(1). 

5. Class B devices shall be inspected using either the class 6 quantity/accept number criteria as specified, or by using the class S criteria 
on each wafer. 

6. In accordance with wafer for device types with less than or equal to 4,000 equivalent transistors/chip selected from the wafer at a radius 
approximately equal to two-thirds of the wafer radius, and spaced uniformly around this radius. 

7. In accordance with inspection lot. If one part fails, 16 additional parts may be added to the test sample with no additional failures allowed, 
38(1). 

8. In accordance with wafer for device types with greater than 4,000 equivalent transistors/chip selected from the wafer at a radius approx¬ 
imately equal to two-thirds of the wafer radius and spaced uniformly around this radius. 


9. Upset testing during qualification on first QCI shall be conducted when specified in purchase order or contract. When specified, the same 
microcircuits may be tested in more than one subgroup 




































MihS-19500H 


SUBGROUPS 


TABLE III. GROUP A INSPECTION (NOTE 1) 


JANS 

SAMPLING PLAN (N/C) 


SUBGROUP 1 (PPM-3) 


Visual and mechanical inspection (Note 2) 
(Mil-Std-750. method 2071) 


SUBGROUP 2 (PPM-2) 


DC (static) tests at 25oC 


15 device 
c = 0 


116 devices c = 0 (Notes 4, 5) 


SUBGROUP 3 (PPM-2) 


DC (static) tests at maximum rated and minimum rated operating 116 devices c = 0 (Notes 4,5) 

temperatures 


SUBGROUP 4 (PPM-2) 


Dynamic tests at 25°C 


SUBGROUP 5 


Safe operating area test (for power transistors only): 

a. DC 

b. Clamped inductive (Notes 3, 6) 

c. Undamped inductive End-point electrical measurement 


SUBGROUP 6 (Note 7) 


Surge current (for diodes/rectifiers only) End-point electrical 
measurements 


SUBGROUP 7 


Selected static and dynamic tests 


116 devices c = 0 (Notes 4, 5) 


LTPD = 10 (Notes 3, 6) 


LTPD = 10(Notes3, 6) 


LTPD =10 (Notes 3,6) 


JAN, JANTX, JANTXV SAM¬ 
PLING PLAN 


LTPD = 5 (Note 3) 


116 devices (Note 4) 
c=0 


116 devices (Note 4) 
c = 0 


116 devices (Note 4) 
c = 0 


LTPD = 5 (Note 3) 


LTPD =10 (Note 3) 


LTPD = 10 (Note 3) 


1. The specific parameters to be included for tests in each subgroup shall be as specified in the applicable associated detail specification. 
Where no parameters have been specified in a particular subgroup or test within a subgroup, no group A testing is required for that sub¬ 
group or test to satisfy group A requirements. A single sample may be used for all subgroup testing. These tests are considered nonde¬ 
structive and devices may be shipped. 

2. PPM-3 applies only to mechanical Inspection. 

3. For these subgroups, the maximum accept number (c) shall be two. 

4. If a device in the sample fails one or more test(s) In the subgroup or subgroups being sampled, each device in the (sub) lot represented 
by the sample may be screened for the test(s) for which the sample failed. Alternatively, an engineering evaluation shall be performed to 
determine an appropriate 25oC electrical screen(s) necessary to remove the failure mode. A second sample shall be tested to the failed 
subgroup. If the second sample falls, the same subgroup 100 percent rescreen of the failed subgroup shall be performed or the lot shall 
be rejected. 

5. All devices required by the specified LTPD shall be subjected to subgroups 2,3 and 4 combined. 

6. All devices required by the specified LTPD shall be randomly selected from the devices subjected to subgroups 2,3 and 4, and shall be 
subjected to subgroups 5,6 and 7 combined. 

7. Not applicable when performed as a 100 percent screen. 
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TABLE IVA. GROUP B INSPECTIONS FOR JANS DEVICES 


INSPECTIONS 

MIL-STD- 

750 

METHOD 

MIL-STD-750 CONDITION 

QUALIFICATION 
AND LARGE LOT 
QUALITY 
CONFORMANCE 
INSPECTION 
SAMPLING PLAN 

SMALL LOT 
QUALITY 
CONFORMANCE 
INSPECTION N/C 

1 SUBGROUP 1 (NOTE 1) 

1 Physical dimensions 

2066 

Dimensions per case outline specified 

10 

8 devices c = 0 | 

1 SUBGROUP 2 (Note 1) 

Solderability 

2026 

Separate samples may be used for each 
test. The LTPD applies to the number of 
loads inspected. A minimum of 3 devices 
shall be tested 

15 

6 devices c = 0 

Resistance to solvents 

1022 




1 SUBGROUP 3 

Temperature cycling 
(air-to-air) 

1051 

No dwell is required at 25^0. Test devices 
c = 0 condition C3, (100 cycles) except 
step 3 at 175®C + 5° - 0°C for 
t(extreme) ^ 10 min. 

10 

6 devices c = 0 

Surge (Note 2) 

4066 

As specified 



Hermetic seal a. Fine 

1071 

Not required for double plug diodes. Test 
condition G or H, max leak rate ~ 5 x 10*^ 
atm cc/s, except 5x10*^ atm cc/s for devic¬ 
es with internal cavity > 0.3 cc 



b. Gross 





Electrical measurements 


As specified 



Decap-intemal visual (design 
verification) (Note 3) 

2075 

Visual criteria in accordance with qualified 
design and internal visual precap criteria 

6 devices c ~ 0 


SEM (when specified) 

2077 


6 devices c = 0 


Bond strength (wire or clip 
bonded devices only) 

2037 

The sampling plan applies to the number of 
wires pulled. The sample shall Include a 
minimum of 3 devices and shall include all 
wire sizes 


6 devices c - 0 

Die shear (excluding axial 
leaded devices) 

2017 

Only devices previously subjected to the 
bond strength test shall be used for this 
test 



1 SUBGROUP 4 1 

Intermittent operation life 

1037 

1042 

2,000 cycles, as specified Condition D 

10 

8 devices c = 0 

Eiectricai measurements 


Thermal response and other electrical 
measurements as specified 



Thermal shock (liquid-to-liq- 
uid) (For axial lead glass di¬ 
odes only) 

1056 

25 cycles condition A 



1 SUBGROUPS 

Accelerated steady-state op¬ 
eration life 


Bias conditions as specified 

10 

12devicesc = 0 


1027 

Eutectic die attached semiconductors: Tj= 
275°C min (for 96 hours min) 




1027 

Soft solder die attached power semicon¬ 
ductors: Tj = 225®C min (for 168 hours 
min) For Schottky diodes: Tj = 175®C min 
(for 240 hours min) 
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Mil-S-WSOOH 


INSPECTIONS 


TABLE IVA. GROUP B INSPECTIONS FOR JANS DEVICES (Continued) 


QUALIFICATION 
AND LARGE LOT 
QUALITY 
CONFORMANCE 
INSPECTION 
SAMPLING PLAN 


Electrical measurements 

Bond strength 

(Al-Au Interconnects only) 


SUBGROUP 6 


Thermal resistance 
Diodes 

Transistors (bipolar) 

Transistors (POWERFETs) 

Thyristors 

IGBT 

GaAs 


MIL-STD- 

750 

METHOD 



MIL-STD-750 CONDITION 


Power MOSFETs: Tj = 200°C min (for 120 
hours min); condition C; (see 4.6.4) 

Thermai response and other electricai 
measurements as specified 

As specified. Bond strength samples shall 
have passed accelerated steady-state 
operation life 


LTPD = 10,c = 0 



SMALL LOT 
QUALITY 
CONFORMANCE 
INSPECTION N/C 


LTPD = 10,c = 0 


8 devices c = 0 


1. Electrical reject devices (and X-Ray for JANS) and PiND rejects from the same inspection lot may be used for ail subgroups when elec¬ 
trical end-point measurements are not required. Post burn-in electrical rejects may be used. 

2. Surge shall be performed on rectifiers and reverse surge for transient suppressors. 

3. For axial lead diodes a lead pull to destmction shall be performed. 


TABLE IVB. GROUP B INSPECTIONS FOR JAN, JANTX AND JANTXV DEVICES 


INSPECTIONS 


SUBGROUP 1 (Note 1) 


Solderability 


1 MIL-STD-750 


SMALL LOT 




QUALITY 



SAMPLING 

CONFORMANCE 

METHOD 

CONDITION 

PLAN 

INSPECTION N/C 


b. Gross leak 
Electrical measurements 



Resistance to solvents | 

1 1022 

SUBGROUP 2 

Temperature cycling 
(air-to-air) except for axial 
lead glass diode 

1051 

Thermal shock 
(liquid-to-liquid) (for axial 
lead glass diodes only) 

1056 

Surge (Note 2) 

4066 

Hermetic seal a. RneLeak 

1071 


Separate samples may be used for each test. 
The sampling plan applies to the number of 
leads in spected. A minimum of 3 devices shall 
be tested. 


No dwell is required at 25°C. Test condition 
C,except step 3 at 175°C +5°C, -0®C, (45 cycles 
including screening, t(extreme) > 10 min 

10 cycles, condition A 


As specified 

Not required for double plug diode. Test condi¬ 
tion G or H, max leak rate = 5x10'® atm cc/s, 
except 5x10'^ atm cc/s for devices with internal 
cavity > 0.3 cc 


As specified 


4 devices c = 0 
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TABLE IVB. GROUP B INSPECTIONS FOR JAN, JANTX AND JANTXV DEVICES (Continued) 



MIL-STD-750 


SMALL LOT 





QUALITY 




SAMPLING 

CONFORMANCE 

INSPECTIONS 

METHOD 

CONDITION 

j PLAN 

INSPECTION N/C 

SUBGROUP 3 (Note 3) | 


■1 

A separate sample may be used for each test. 
340 hours min 

5 

12 devices c = 0 

Steady-state-operation life or 


Bias conditions as specified Condition D, 2,000 



intermittent operation life 


cycles 



(Note 4) 

Electrical measurements 


As specified 



Bond strength (wire or clip 

2037 

The sample shall include a minimum of 3 devic- 

10(C=:1) 

LTPD = 10(c=1) 

bonded devices only) 


es and shall include ail wire sizes 



(Rectifiers only) 

Steady-state DC blocking life 

1048 

340 hours (as specified) 

5 

12 devicesc = 0 

Electrical measurements 


As specified 



Bond strength (wire or clip 

2037 

The sample shall include a minimum of 3 devic- 

10c=1 

LTPD = 10, c = 1 

bonded devices only) 


es and shall include all wire sizes 



SUBGROUP 4 (Notes 1,5) 

Decap internal visual 

2075 

Visual criteria in accordance with qualified 

1 device c = 0 

1 device c = 0 

(design verification) 


design 



SEM (when specified) 

2077 


6 devices c = 0 

6 devices c = 0 

SUBGROUPS 1 

Thermal resistance: 

H 

Thermal resistance may be performed on group 

E frequency whenever 100 percent thermal 
response is performed. As specified 

15 

6 devices c = 0 

Diodes 





Transistors (Bipolar) 





Transistors (POWERFETs) 





Thyristors 

3181 




IGBT 

3103 




GaAs 

3104 




1 SUBGROUPS 

High-temp life 
(Nonoperating) 

1032 

340 hours min, Tstg (max) = Ta 

7 

12devicesc = 0 

Electrical measurements 


As specified 



1 SUBGROUP 7 (Note 6) 

Constant acceleration 

2006 

1 minute min in each orientation, XI, Y1 and Z1 
at 20,000 G min, except at 10,000 G min for 
devices with power rating of ^ 10 watts. Tq = 
25°C 

10 

6 devices c = 0 

Particle impact noise 
detection 

2052 

Condition A (see 4.3.4.2.1) 



Electrical measurements 


As specified 




NOTES: 

1. Electrical reject devices (and X-Ray for JANS) and FIND rejects from the same Inspection lot may be used for all subgroups when elec¬ 
trical end-point measurements are not required. Post burn-in electrical rejects may be used. 

2. Surge shall be performed on rectifiers and reverse surge for transient suppressors. 

3. If a given inspection lot undergoing group B inspection has been selected to satisfy group C inspection requirements, the 340-hour or 
2,000 cycle life tests may be continued on test to 1,000 hours or 6,000 cycles, as applicable, in order to satisfy the group C life test re¬ 
quirements and bond pull may be performed after group C life test. In such cases, either the 340-hour or 2,000 cycle, as applicable, end¬ 
point measurements. 

4. Intermittent operation life shall be performed on all case mounted devices. 

5. For axial lead diodes a lead pull to destruction shall be performed. 

6. Not applicable to any devices with external and internal pressure contacts (die to electrical contacts), optical coupled Isolators, double 
plug diodes. Subgroup 7 is applicable to JANTX and JANTXV only. 













































Mil-S-19500H 


TABLE V. GROUP C PERIODIC INSPECTIONS (ALL QUALITY LEVELS) 



MIL-STD-750 


SMALL LOT 





QUALITY 




SAMPLING 

CONFORMANCE 

INSPECTIONS 

METHOD 

CONDITION 

PLAN 

INSPECTION N/C 

SUBGROUP 1 

Physical dimensions (Note 1) 

2066 

Dimensions per case outline specified 

15 

6 devices c = 0 


SUBGROUP 2 


Thermal shcx:k (glass strain) 

Terminal Strength 

Hermetic seal 

a. Fine leak 

b. Gross leak 
Moisture resistance 
Electrical measurements 


SUBGROUP 3 


Vibration, variable frequency 

Constant acceleration (see 
4.6) (not required when per¬ 
formed in group B) 

Electrical measurements 


SUBGROUP 4 


Salt atmosphere (corrosion) 
(Note 1) 


SUBGROUP 5 


Not applicable 


SUBGROUP 6 (Notes 2,3) 


Test condition A, except test condition B for de¬ 
vices with power rating of > 5 watts at Tc = 25°C 

As specified 

Not required for double plug diodes. Test condi¬ 
tion G or H, max, leak rate = 5x10'® atm cc/s, 
except 5x10*^ atm cc/s for devices with internal 
cavity > 0.3 cc 


1021 Omit initial conditioning 
As specified 


Not required for disc packages. Nonoperat¬ 
ing,! 500 G’s, 0.5ms 

5 blows In each orientation: X1, Y1 and Z1. (Y1 
only for axial glass diodes) 


1 minute min in each orientation, X1, Y1 and Z1 
at 20,000 G min, except at 10,000 G min for de¬ 
vices with power rating of ^ 10 watts. Tq = 25°C 

As specified 






Not required for disc packages. 1000 hours min 
at max operating junction temperature 

Steady-state-operation life or 

1026 

Condition D, 6000 cycles min 

Intermittent operation life or 

1036 


Blocking life 

1042 


Electrical measurements 


As specified 



12devicesc = 0 


1. Eiectrical reject devices (and X-Ray for JANS) and PiND rejects from the same inspection lot may be used for all subgroups when elec¬ 
trical end-point measurements are not required. Not required for JANS. 

2. If a given inspection lot undergoing group B inspection has been selected to satisfy group C inspection requirements, the 340-hour or 
2,000 cycles life tests may be continued on test to 1,000 hours or 6,000 cycies, as appiicable, in order to satisfy the group C life test 
requirements. In such cases, either the 340-hour or 2,000-cycle, as applicable, end-point measurements are optional and acceptance 
shall be determined by the 1,000-hour or 6,000-cycle, as applicable, end-point measurements. 

3. Intermittent operation life shall be performed on all case mounted devices. 
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TABLE VI. GROUP D (RADIATION HARDNESS ASSURANCE TESTS) (NOTE 1) 


MIL-STD-750 


TEST 

METHOD 

CONDITION 

QUALITY/ 

ACCEPT 

NUMBER 

NOTE 

QUANTITY 

/ACCEPT 

NUMBER 

SUBGROUP 1 (Note 2) 

Neutron irradiation 

1017 

25°C 




a. Qualification 



(a) 11(0) 

3 

(a) 11(0) 

b. QCI 



(b) 11(0) 

3 

(b) 11(0) 

End-point electrical parame¬ 
ters 


As specified in accordance with 
associated detail specification 




SUBGROUP 2 (Note 5) 

Steady-state total dose 
Irradiation 

1019 

25°C 

Maximum supply voltage 




a. Qualification 



(a) 4(0) 

(a) 6 

(a) 22(0) 




2(0) 

8 


b. QCI 



(b) 4(0) 

(b) 6 

(b) 22(0) 




2(0) 

8 


End-point electrical 
parameters 


As specified in accordance with 
associated detail specification 




SUBGROUP 3 (Note 9) 

Gamma dot 

Single event upset 

3478 

25°C 

25°C 

11 (0) 

3 

11 (0) 

End-point electrical 
parameters 


As specified in accordance with 
associated detail specification 








1. Parts used for one subgroup test may not be used for other subgroups but may be used for higher levels In the same subgroup. Total 
exposure shall not be considered cumulative unless testing is performed within the time limits of the test method. Group 0 tests may be 
performed prior to device screening (see 4.7.7). 

2. Waive neutron tests for MOS devices except for charge coupled devices or where, by design, bipolar elements are an integral part of the 
device function. 

3. In accordance with wafer lot. If one part fails, seven additional parts may be added to the test sample with no additional failures allowed, 
18(1). 

4. In accordance with inspection lot. If one part fails, seven additional parts may be added to the test sample with no additional failures al¬ 
lowed, 18(1). 

5. JANTXV devices shall be Inspected using either the JANTXV quantity/accept number criteria as specified, or by using the JANS criteria 
on each wafer. 

6. In accordance with wafer for device types with less than or equal to 4,000 equivalent transistors/chip selected from the wafer at a radius 
approximately equal to two-thirds of the wafer radius, and spaced uniformly around this radius. 

7. In accordance with inspection lot. If one part fails, 16 additional parts may be added to the test sample with no additional failures allowed, 
38(1). 

8. In accordance with wafer for device types with greater than 4,000 equivalent transistors/chip selected from the wafer at a radius approx¬ 
imately equal to two-thirds of the wafer radius and spaced uniformly around this radius. 

9. Upset testing during qualification on first QCI shall be conducted when specified in purchase order or contract. When specified, the same 
devices may be tested in more than one subgroup. 


14-22 






































MihS-19500H 


TABLE VII. GROUP E INSPECTIONS (ALL QUALITY LEVELS) FOR QUALIFICATION ONLY (NOTE 1) 


MIL-STD-750 


INSPECTIONS 


SUBGROUP 1 


Thermal shock Electrical measurements 


SUBGROUP 2 


Dynamic AC intermittent operating life Electrical 
measurements 

or steady-state DC intermittent operating life 
Eiectrical measurements 

or steady-state DC biocking life Electrical mea¬ 
surements 


SUBGROUP 3 


SAMPLING PLAN 


1051 I 500 cycles min or as specified I As specified 



Destructive physical analysis 

2101 

As specified 

3 devices c = 0 


2102 



SUBGROUP 4 

Thermal resistance 

Transistors: 

3161 

As specified 

15 

POWERFETs 

3131 



Bipolar 

3101 



Diodes 

3103 



IGBT 

3104 



GaAs 




I SUBGROUP 5 (Note 2) | 

Barometric pressure (reduced) (required only on 
devices with rated voltage > 200V) 

1001 

As specified 

15 


NOTES: 

1. Group E is required prior to shipping whenever group E is added to the associated detail specification. Manufacturers cur¬ 
rently qualified to an associated detail specification shaii aiso perform group E when the associated detail specification is 
revised to include group E. 

2. The barometric pressure test shall be performed on a subgroup of the highest voltage type device for each barometric pres¬ 
sure group to accept that type and all other types of the same or lower voltage rating at that barometric pressure. In the 
event that a subsequent lot contains a higher voltage type, that type shall be tested to subgroup 5 of group C prior to ac¬ 
ceptance of the lot. 
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TABLE 3. SUMMARIZING CONTROL APPUCATIONS 


• Diffusion 

- Junction Depth 

- Sheet Resistivities 

- Oxide Thickness 

- Implant Dose Calibration 

- Uniformity 

• Thin Rim • 

- Rim Thickness 

- Uniformity 

- Refractive Index 

- Film Composition 

Photo Resist • Measurement Equipment 

- Critical Dimension - Critical Dimension 

- Resist Thickness - Film Thickness 

- Etch Rates - 4 Point Probe 

- Eliipsometer 

ASSEMBLY 

• Pre-Seal 

• Post-Seal • 

Measurement 

- Die Prep Visuals 

- Internal Package Moisture 

- XRF 

- Yields 

- Tin Plate Thickness 

- Radiation Counter 

- Die Attach Heater Block 

- PIND Defect Rate 

- Thermocouples 

- Die Shear 

- Solder Thickness 

- GN-Force Measurement 

- Wire Pull 

- Leak Tests 


- Saw Blade Wear 

- Module Rm. Solder Pot Temp. 


- Pre-Cap Visuals 

- Seal 



- Temperature Cycle 


TEST 


- Handlers/Test System 

- Monitor Failures 


- Defect Pareto Charts 

- Lead Strengthening Quality 


- Lot % Defective 

- After Burn-In PDA 


- ESD Failures per Month 


OTHER 

• IQC 

• Enviornment • 

IQC Measurement/Analysis 

- Vendor Performance 

- Water Quality 

- XRF 

- Material Criteria 

- Clean Room Control 

- ADE 

- Quality Levels 


• 4 Point Probe 



- Chemical Analysis Equipment 


Controlling and Improving the 
Manufacturing Process 

SPC/DOX Statistical process control (SPC) is the basis for 
quality control and improvement at Harris Semiconductor. 
Harris manufacturing people use over 1,000 Shewhart 
control charts to determine the normal variabilities in 
processes, materials, and products. Critical process 
variables are measured and control limits are plotted on the 
control charts. Appropriate action is taken if the charts show 
that an operation is outside the process control limits or 
indicates a trend toward the limit. These same control charts 
are powerful tools for use in reducing variations in process¬ 
ing, materials, and products. Table 3 lists some typical 
manufacturing applications of control charts at Harris 
Semiconductor. 

SPC is important, but still considered only part of the 
solution. Processes which operate in statistical control are 
not always capable of meeting engineering requirements. 
The conventional way of dealing with this in the semiconduc¬ 
tor Industry has been to implement 100% screening or 
Inspection steps to remove defects, but these techniques are 
insufficient to meet today’s demands for the highest reliability 
and perfect quality performance. 

Harris still uses screening and inspection to "grade" products 
and to satisfy specific customer requirements for burn-in, 


multiple temperature test insertions, environmental screen¬ 
ing, and visual inspection as value-added testing options. 
However, inspection and screening are limited in their ability 
to reduce product defects to the levels expected by today’s 
buyers. In addition, screening and Inspection have an 
associated expense, which raises product cost. 


TABLE 4. HARRIS I.C. DESIGN TOOLS 


DESIGN STEP 

PRODUCTS 

ANALOG 

DIGITAL 

Functional 

Simulation 

Slice 

Silos 

Proteous 

Socrates 

Parametric 

Simulation 

Slice 

Monte Carlo 

Slice 

Schematic Capture 

Note 1 

Daisy 

SDA-Mass Comp 

Functional Checking 

Note 1 

SDA-LVS 

Rules Checking 

Calma-DRC 

Harris Dash 

Parasitic Extraction 

Note 1 

SDA-LVS 


NOTE:1. Tools are in Development. 
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Harris engineers are, instead, using Design of Experiments 
(DOX), a scientifically disciplined mechanism for evaluating 
and implementing improvements in product processes, 
materials, equipment, and facilities. These improvements 
are aimed at reducing the number of defects by studying the 
key variables controlling the process, and optimizing the 
procedures or design to yieldthe best result. This approach 
Is a more time-consuming method of achieving quality 
perfection, but a better product results from the efforts, and 
the basic causes of product nonconformance can be 
eliminated. 

SPC, DOX, and design for manufacturability, coupled with 
our 100% test flows, combine In a product assurance 
program that delivers the quality and reliability performance 
demanded for today and for the future. 

Average Outgoing Quality (AOQ) 

Average Outgoing Quality Is a yardstick for our success In 
quality manufacturing. The average outgoing electrical 
defective is determined by randomly sampling units from 
each lot and Is measured In parts per million (PPM). The 
current procedures and sampling plans outlined In MIL-STD- 
883 and MIL-M-38510 are used by our quality Inspectors. 
The focus on this quality parameter has resulted In a 
continuous improvement over the past three years 


AOQ has decreased from 1,000 PPM to approximately 100 
PPM, and the goal is to continue Improvement toward 0 
PPM. 

Training 

The basis of a successful transition from conventional quality 
programs to more effective, total Involvement is training. 
Extensive training of personnel involved in product 
manufacturing began In 1984 at Harris, with a comprehen¬ 
sive development program in statistical methods. Using the 
resources of the University of Tennessee, private 
consultants, and internally developed programs, training of 
over 2,000 engineers, supervisors, and operators/techni¬ 
cians has been completed. 

Nearly 1,000 operators, 100 supervisors, and more than 800 
engineers have been trained in SPC methods, providing 
them with tools to improve the overall level of uniformity of 
Harris products. Almost 300 engineers have received 
training in DOX methods: learning to evaluate changes in 
process operations, set up new processes, select or accept 
new equipment, evaluate materials, select vendors, compare 
two or more pieces of equipment, and compare two or more 
process techniques. 

Over the past four years, Harris has. also deployed a 
comprehensive training program for hourly operators and 
supervisors in job requirements and functional skills. All 
hourly manufacturing employees participate (see Table 5). 


TABLE 5. SUMMARY OF TRAINING PROGRAMS 


COURSE 

AUDIENCE 

LENGTH 

TOPICS COVERED 

SPC 

Manufacturing 

Operators 

8 Hours 

Basic Philosophy, Statistical Calculations Graphing Techniques, Pareto 
Charts, Control Charts 

SPC 

Manufacturing 

Supervisors 

21 Hours 

Basic Philosophy, Statistical Calculations Graphing Techniques, Pareto 
Charts, Control Charts, Testing for Inspector Agreement, Cause & Effect 
Diagrams, 1 & 2 Sample Methods 

SPC 

Engineers and 
Managers 

48 Hours 

Basic Philosophy, Graphical Methods, Control Charts, Rational 
Subgrouping, Variance Components, 1 & 2 Sample Methods, Pareto 
Charts, Cause & Effect Diagrams 

DOX (Design of 
Experiments) 

Engineers and 
Managers 

88 Hours 

Factorial Designs, Fractional Factorial Designs, Blocking Designs, 
Variance Components, Computer Usage, Normal Probability Plotting 

RSM (Response Surface 
Methods) 

Engineers and 
Managers 

40 Hours 

Steepest Ascent, Central Composite Designs, Box-Behnken Designs, 
Computer Usage, Contour Plotting, Second Order Response Surfaces 

Continuous Improvement 
Methods 

Manufacturing 

Supervisors 

12 Hours 

Basic Philosophy, Pareto Analysis, Imagineering, Run Charts, Cause & 
Effect Diagrams, Histograms, ideas of Control Charts 


SPC-The Essentials 


Department-Level 
Work Groups 


20 Hours 


Basic Philosophy, of Continous Improvement, Imagineering Pareto 
Charts, Cause & Effect Diagrams, Flow Charts, Graphical Display, 
Control Charts, Ideas of Experiment 





































Incoming Materials 

Improving the quality and reducing the variability of critical 
incoming materials is essential to product quality enhance¬ 
ment, yield improvement, and cost control. With the use of 
statistical techniques, the influence of silicon, chemicals, 
gases and other materials on manufacturing is highly 
measurable. Current measurements indicate that results are 
best achieved when materials feeding a statistically 
controlled manufacturing line have also been produced by 
statistically controlled vendor processes. 

To assure optimum quality of all incoming materials, Harris 
has initiated an aggressive program, linking key suppliers 
with our manufacturing lines. This user-supplier network is 
the Harris Vendor Certification process by which strategic 
vendors, who have performance histories of the highest 


quality, participate with Harris in a lined network; the vendor’s fac¬ 
tory acts as if it were a beginning of the Harris production line. 

SPC seminars, development of open working relatbnships, 
understanding of Harris’ manufacturing needs and vendor 
capabilities, and continual improvement programs are ail part of 
the certification process. The sole use of engineering limits no 
longer is the only quantitative requirement of incoming materials. 
Specified requirements include centered means, statistical 
control limits, and the requirement that vendors deliver their 
products from their own statistically evaluated, in-controi 
manufacturing processes. 

In addition to the certification process, Harris has worked to 
promote improved quality in the performance of ail our qualified 
vendors who must meet rigorous incoming inspection criteria 
(see Table 6). 


TABLE 6. INCOMING QUAUTY CONTROL MATERIAL QUALITY CONFORMANCE 


MATERIAL 

INCOMING INSPECTIONS 

VENDOR DATA REQUIREMENTS 

Silicon 

• Resistivity 

• Crystal Orientation 

• Dimensions 

• Edge Conditions 

• Taper 

• Thickness 

• Total Thickness Variation 

• Backside Criteria 

• Oxygen 

• Carbon 

• Equipment Capability Control Charts 

- Oxygen 

- Resistivity 

• Control Charts Related to 

- Enhanced Gettering 

- Total Thickness Variation 

- Total Indicated Reading 

- Particulates 

• Certificated of Analysis for all Critical Parameters 

• Control Charts from On-Line Processing 

Chemicis/Photoresists/Gases 

• Chemicals 

- Assay 

- Major Contaminants 

• Molding Compounds 

- Spiral Flow 

- Thermal Characteristics 

• Gases 

- Impurities 

• Photoresists 

- Viscosity 

- Film Thickness 

- Solids 

- Pinholes 

• Certicate of Analysis on all Critical Parameters 

• Control Charts from On-Line Processing 

• Control Charts 

- Assay 

- Contaminants 

- Water 

- Selected Parameters 

• Control Charts 

- Assay 

- Contaminants 

• Control Charts on 

- Photospeed 

- Thickness 

- UV Absorbance 

- Fllterabillty 

- Water 

- Contaminants 

Thin Film Materials 

• Assay 

• Selected Contaminants 

• Control Charts from On-Line Processing 

• Control Charts 

- Assay 

- Contaminants 

- Dimensional Characteristics 

• Certificate of Analysis for all Critical Parameters 

Assembly Materials 

• Visual Inspection 

• Physical Dimension Checks 

• Lead Integrity 

• Glass Composition 

• Bondability 

• Intermetallic Layer Adhesion 

• Ionic Contaminants 

• Thermal Characteristics 

• Lead Coplanarity 

• Plating Thickness 

• Hermeticity 

• Certificate of Analysis 

• Process Control Charts on Outgoing Product Checks 
and In-Line Process Controls 




















Manufacturing Science CAM 

In addition to SPC and DOX as key tools to control the 
product and processes, Harris is deploying other manage¬ 
ment mechanisms in the factory. On first examination, these 
tools appear to be directed more at schedules and capacity. 
However, they have a significant impact on quality results. 

Computer Aided Manufacturing (CAM) 

CAM Is a computer based inventory and productivity 
management tool which allows personnel to quickly identify 
production line problems and take corrective action. In addi¬ 
tion, CAM improves scheduling and allows Harris to more 
quickly respond to changing customer requirements and 
aids in managing work In process (WIP) and inventories. 

The use of CAM has resulted In significant improvements in 
many areas. Better wafer lot tracking has facilitated a num¬ 
ber of process Improvements by correlating yields to process 
variables. In several places CAM has greatly Improved 
capacity utilization through better planning and scheduling. 
Queues have been reduced and cycle times have been 
shortened - in some cases by as much as a factor of 2. 

The most dramatic benefit has been the reduction of WIP 
inventory levels, In one area by 500%. This results in fewer 
lots in the area and a resulting quality improvement. In wafer 
fab, defect rates are lower because wafers spend less time 
in production areas awaiting processing. Lower inventory 
also improves morale and brings a more orderly flow to the 
area. CAM facilitates all of these advantages. 

Measurement 

Analytical Services Laboratory 

The Harris Analytical Laboratory is a company-wide techni¬ 
cal resource for the physical and chemical characterization 
of microelectronic materials and products. Harris Facilities, 
Engineering, Manufacturing, and Quality are supported by 
the laboratory. Organized as chemical or microbeam 
analysis methodology, staff and instrumentation from both 
areas cooperate in fully Integrated approaches necessary to 
complete any analytical study. The lab is widely staffed and 
equipped to provide all manufacturing and operational 
functions with the following: 

• Real time materials and process analyses to support 
routine manufacturing and development. 

• Cooperative planning of all analytical Investigations. 

• Development of new techniques and method refinements 
as necessary to support internal and external customer 
requirements. 

• Maintenance of awareness and accessibility to outside 
plant capabilities at commercial and university laboratories. 

• Materials analyses with ultimate concern for product yield, 
quality and reliability. 

The Microbeam Laboratory equipment is engaged principally 
in high resolution imaging and localized chemical analysis of 
microcircuits. The equipment includes: 


• Electron Beam Analysis - Scanning Auger Microprobe, 
Scanning Electron Microscopes, and Transmission 
Electron Microscope. 

• Ion Beam Analysis - Ion Microprobe, Secondary Ion Mass 
Spectrometer, and Ion Scattering Spectrometer. 

• X-Ray Analysis - Energy Dispersive X-Ray (SEM), Wave¬ 
length Dispersive X-Ray (SEM), X-Ray Photoelectron 
Spectrometer, X-Ray Diffraction, and X-Ray Fluorescence. 

The Chemistry Laboratory equipment affords a wide variety 
of analyses, capable for solid, liquid, and gaseous materials. 

• Spectroscopy - Emission Spectrograph, Fourier Transform 
Infrared Spectrophotometer, Ultraviolet-Visible Spectro¬ 
photometer, Organic Carbon Analyzer, Mass Spectrome¬ 
ter, Atomic Absorption Spectrophotometer (flame and 
graphite furnace) and an Inductively Coupled Plasma 
Emission Spectrophotometer, 

• Thermal Analysis - Differential Scanning Colorimeter, 
Thermogravimetric Analyzer Thermomechanical Analyzer. 

• Separation Methods - Gas Chromatograph, Ion Chromato¬ 
graph, Gas Chromatograph Mass Spectrometer, and 
Water, Oxygen, and Total Hydrocarbon Analyzers. 

• Physical Testing - Profilometer, Microhardness Measure¬ 
ment, and Viscometers. 

• Wet Chemistry - Titrimetry, Gravimetry, specific Ion 
Electrodes, Colorimeters, Bacteria Testing, and other 
qualitative chemical testing. 

Capability for all process/product Mil-Spec test method 
methodology is maintained by the laboratory. 

The department also maintains ongoing working 
arrangements with commercial, university, and equipment 
manufacturers’ technical service laboratories and can obtain 
any material analysis in cases where instrumental 
capabilities are not available in our own facility. 

Calibration Laboratory 

Another important resource in the product assurance system 
is Harris Semiconductor’s Calibration Lab. This area is 
responsible for calibrating the electronic, electrical, electro/ 
mechanical, and optical equipment used in both the 
production and engineering areas. The accuracy of 
instruments used at Harris In calibration is traceable to the 
National Bureau of Standards. The lab maintains a system 
which conforms to the current revision of MIL-STD-45662, 
"Calibration System Requirements." 

Each instrument requiring calibration is given a calibration 
interval based upon stability, purpose, and degree of use. 
The equipment is labeled with an identification tag on which 
is specified both the date of the last calibration and of the 
next required calibration. The Calibration Lab reports on a 
regular basis to each user department. Equipment out of 
calibration is taken out of service until calibration is 
performed. The Quality organization performs periodic 
audits to assure proper control in the using areas. Statistical 
procedures are used where applicable in the calibration 
process. 






Failure Analysis Laboratory 

The Failure Analysis Laboratory’s capabilities encompass 
the isolation and identification of all failure modes/failure 
mechanisms, preparing comprehensive technical reports, 
and assigning appropriate corrective actions. Research vital 
to understanding the basic physics of the failure is also 
undertaken. 

Failure analysis is a method of enhancing product reliability 
and determining corrective action. It is the final and crucial 
step used to isolate potential reliability problems that may 
have occurred during reliability stressing. Accurate analysis 
results are Imperative to assess effective corrective actions. 
To ensure the integrity of the analysis, correlation of the fail¬ 
ure mechanism to the initial electrical failure is essential. 

A general failure analysis procedure has been established in 
accordance with the current revision of MIL-STD-883, 
Section 5003. The analysis procedure was designed on the 
premise that each step should provide information on the 
failure without destroying information to be obtained from 
subsequent steps. The exact steps for an analysis are 
determined as the situation dictates. See Figures 4 and 5 
that represent the Failure Analysis Flow. Records are main¬ 
tained by laboratory personnel and contain data, the failure 
analyst’s notes, and the formal Product Analysis Report. 

Reliability 

Reliability Assessment and Enhancement 

At Harris Semiconductor, reliability is built into every product 
by emphasizing quality throughout manufacturing. This 
starts by ensuring the excellence of the design, layout, and 
manufacturing process. The quality of the raw materials and 
workmanship is monitored using statistical process control 
(SPC) to preserve the reliability of the product. The primary 
and ultimate goal of these efforts is to provide full perfor¬ 


mance to the product specification throughout its useful life. 
Product reliability is maintained through the following 
sources. 

Qualifications 

Qualifications at Harris de-emphasize the sole dependence 
on production product which is only available late in the 
development cycle. The focus is primarily on the use of test 
vehicles to establish design ground rules for the product and 
the process that will eliminate any wearout mechanisms 
during the useful life of the product. However, to comply with 
the military requirements concerning reliability, product 
qualifications are performed. 

In-line Reliability Monitors 

In-line reliability monitors provide immediate feedback to 
manufacturing regarding the quality of workmanship, quality 
of raw materials, and the ultimate reliability implications. The 
rudimentary Implementation of this monitoring is the "First 
Line of Defense," which is a pass/fail acceptance procedure 
based on control charts and trend analysis. The second level 
of monitoring is referred to as the "Early Warning System" 
and incorporates extensive diagnostic and characterization 
capabilities of various components that may Impact the 
device reliability or stability. The quick feedback from these 
schemes allows more accurate correlation to process steps 
and corrective actions. 

Reliability Fundamentals 

Reliability, by its nature, is a mixture of engineering and 
probability statistics. This combination has derived a vocab¬ 
ulary of terms essential for describing the reliability of a 
device or system. Since reliability involves a measurement 
of time, it is necessary to accelerate the failures which may 
occur. This, then, Introduces terms like "activation energy" 
and "acceleration factor," which are needed to relate results 


FAILURE VERIRCATION 


PHYSICAL 

TESTS 



SELECT ANALYSIS PATH 


FIGURE 2. NON-DESTRUCTIVE 


FIGURES. DESTRUCTIVE 
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Acceleration Factors 

The Acceleration Factors (AF) are determined from the 
Arrhenius Equation. This equation is used to describe phys> 
iochemical reaction rates and is an appropriate model for 
expressing the thermal acceleration of semiconductor failure 
mechanisms. 

AF= EXP r Ea ^ 1 - 1 ^ "1 

L K Tuse ^stress J J 
AF = Acceleration Factor 
Ea = Thermal Activation Energy in eV from Table 8 
K = Boltzmann’s Constant (8.62 x 10“5 eV/°K) 

Both Tuse and Tstress (in degrees Kelvin) include the inter¬ 
nal temperature rise of the device and therefore represent 
the junction temperature. With the use of the Arrhenius 
Equation, the thermal Activation Energy (Ea) term is a major 
influence on the result. This term is usually empirically 
derived and can vary widely. 

Activation Energy 

To determine the Activation Energy (Ea) of a mechanism 
(see Table 8) you must run at least two (preferably more) 
tests at different stresses (temperature and/or voltage). The 


stresses will provide the time to failure (Tf) for the 
populations which will allow the simultaneous solution for the 
Activation Energy by putting the experimental results Into the 
following equations. 

In (tfO = C + Ea In (tfg) = C + Ea 
KTi KT2 

Then, by subtracting the two equations, the Activation 
Energy becomes the only variable, as shown below. 

In(tfi) - In(tf 2 ) = Ea/k(1/T1-1/T2) 

Ea = KM(ln(tn)-ln(tf2))/(1/T1-iyT2)) 

The Activation Energy may be estimated by graphical analy¬ 
sis plots. Plotting In time and In temperature then provides a 
convenient nomogram that solves (estimates) the Activation 
Energy. 

Table 9 is a summary of military generic groups by process 
descriptions. 

All Harris Reliability Reports from qualifications and Group 
Cl (all high temperature operating life tests) will provide the 
data on ail factors necessary to calculate and verify the 
reported failure rate (in FITs) using the methods outlined in 
this primer. 


TABLE 2. FAILURE MECHANISM 


FAILURE 

MECHANISM 

ACTIVATION 

ENERGY 

SCREENING AND 

TESTING METHODOLOGY 

CONTROL METHODOLOGY 

Oxide Defects 

0.3-0.5eV 

High temperature operating life (HTOL) and 
voltage stress. Defect density test vehicles. 

Statistical Process Control of oxide parameters, 
defect density control, and voltage stress testing. 

Silicon Defects 
(Bulk) 

0.3-0.5eV 

HTOL & voltage stress screens. 

Vendor statistical Quality Control programs, and 
Statistical Process Control on thermal processes. 

Corrosion 

0.45eV 

Highly accelerated stress testing (HAST) 

Passivation dopant control, hermetic seal control, 
improved mold compounds, and product handling. 

Assembly 

Defects 

0.5 - 0.7eV 

Temperature cycling, temperature and me¬ 
chanical shock, and environmental stressing. 

Vendor Statistical Quality Control programs, Sta¬ 
tistical Process Control of assembly processes 
proper handling methods. 

Electromigration 

- Al Line 

- Contact 

0 0 

< < 

Test vehicle characterizations at highly ele¬ 
vated temperatures. 

Design ground rules, wafer process statistical pro¬ 
cess steps, photoresist, metals and passivation 

Mask Defects/ 

Photoresist 

Defects 

0.7eV 

Mask FAB comparator, print checks, defect 
density monitor in FAB, voltage stress test 
and HTOL. 

Clean room control, clean mask, pellicles Statisti¬ 
cal Process Control or photoresist/etch processes. 

Contamination 

1.0eV 

C-V stress at oxide/interconnect, wafer FAB 
device stress test (EWS) and HTOL. 

Statistical Process Control C-V data, oxide/inter¬ 
connect cleans, high Integrity glassivation and 
clean assembly processes. 


Charge Injection 


1.3eV 


HTOL & oxide characterization. 


Design ground rules, wafer level Statistical Pro¬ 
cess Control and critical dimensions for oxides. 











































Qualification Procedures 


New products are reliably introduced to market by the proper design techniques, and layout ground rules. Second is a 
use of design techniques and strict adherence to process series of stress tests designed to accelerate failure 
layout ground rules. Each design is reviewed from its mechanisms and demonstrate the reliability of integrated 
conception through early production to ensure compliance to circuits. From the earliest stages of a new product’s life, the 
minimum failure rate standards. Ongoing monitoring of design phase, through layout, and in every step of the 
reliability performance is accomplished through compliance manufacturing process, reliability is an integral part of every 
to MIL-STD-883 and standard Quality Conformance Harris Semiconductor product. This kind of attention to detail 
Inspection as defined in Method 5005. New process/product "from the ground up" is the reason why our customers can 
qualifications have two major requirements imposed. First is expect the highest quality for any application, 
a check to verify the proper use of process methodology. 


TABLE 9. HIGH TEMPERATURE OPERATING LIFE TEST SUMMARY 


GROUP NAME 

PROCESS 

DESCRIPTION 

QUANTITY 

QUANTITY 

FAILS 

HOURS AT 
+125®C 

in u. 

95% UCL MTTF 

LIFETEST 

DATES 

CD4000 

Metal Gate epi 
CMOS 

20,288 

19 

2.62x10^ 

3 

4.0x10® 

1-’91 to 3-’92 

HCS/HCTS 

SOSLT 

3352 

0 

2.77x10® 

3 

3.4x10® 

2-’91 to 3-’92 

ACS/ACTS 

TSOS4 

540 

0 

5.13x10® 

14 

7.3x10^ 

10.’91 to 
3-’92 

64K SRAMs 

TSOS4 

134 

0 

1.34x10® 

44 

2.3x10® 

3-'92 

16K SRAMs 

SAJI5RH 

447 

0 

4.15x10® 

17 

6.0x10^ 

5-’90 to 3-'92 


16KPROM SAJI4RH 


MUX, Switches D1 CMOS 899 3 9.14x10® 173 5.8x10® 1-’86to3-'92 

Op Amps Dl Bipolar 170 1 2.0x10® 504 2.0x10® 1-’89to 3-’92 

80C86RH SAJI4RH 762 1 7.85x10® 87 1.2x10^ 1-’90to3-’92 

Family 

80C85RH Sandia4/3 340 0 4.71 x10® ^ 15 6.7x10^ 8-’87to3-’92 

Family 























































































FLOW - PRODUCT DEVELOPMENT 


RELIABILITY FOCUS 


PRODUCT DEFINITION REVIEW 


Assumes Process Development Required 


CONCEPT REVIEW 


DESIGN REVIEW PART 1 


DESIGN REVIEW PART 2 


LAYOUT REVIEW PART 1 


LAYOUT REVIEW 2 


EVALUATION REVIEW 


NEW PRODUCT TRANSFER 


Evaluate Reliability Risks Factors 

Attain Commitment for Test Vehicle (T.V.) Development 

Review Test Vehicle Development and Stress Test Plan 
Review Package Requirements 

Review Latent Failure Mechanism History for Design Sensitivity and Elimination 
Review Ground Rules for Design and Elimination of Wearout Mechanisms 
Review Process Characterization, Statistical Control & Capability which are De¬ 
sign Considerations 

* * * 

Review Test Vehicle Stress Results 
Review Device Modeling & Simulations 
Review Process Variability & Producibility 

Define Wafer Reliability Monitor Vehicles, Application of Early Warning System 

* * * 

Verify Wearout Mechanisms are Eliminated by Design & Process Control 
(Test Vehicle + SPC) 

Evaluate Design of Chip to Package Risk Factors 
Review Ground Rule Checks (DRCs) 

Establish Reliability Test, Stress and Failure Analysis Capabilities. Project Fail¬ 
ure Rate Based on T.V. Data. 

Review Burn-In Diagrams for Production and Qualification 
Review Overall Qualification Plan & Begin Balance of Life Test 

Review Product Characterization to Data Sheet, ESD, Latch-up & DPA Results 
& Define Corrective Actions 

Review of Life Test Data & Failure Mechanisms. Define Corrective Actions 
Utilize Statistical Design of Experiments (DOX) if Required to Adjust Process or 
Design 

Define Necessary Changes to Eliminate Any Systematic Failure Mechanism 

If Mature Process - Grant Generic Release 

* * * 

Qualification Requirements Complete and Presented. Meet FIT Rate Requirements 
Review Infant Mortality (I.M.) Bum-in Results. If Greater Than 1% at +125°C 
Determine I.M. Burn-in Requirements 


MANUFACTURE 


> Reliabiltiy Monitors: 

- Real Time Early Warning Wafer Level Reliability control 

- Real Time Reliability Control of Bum-in PDA with Control Charts 

- Add-On Life Testing: - Mil Std Group C & D 

- Industrial/Commercial Life Testing 

• Trend Analysis of Reliability Performance Used to Develop Product Improve¬ 
ments 

• Special Studies 


SHIPMENT 


High Quality and Reliability Products to Harris Customers 


CONTINUOUS IMPROVEMENT 


[QVEMENT I • Failure Analysis - Determine Assignable Cause of Failure 

• Closed Loop Corrective Action Process 

• Continuous Improvement Objectives In Product Reliability & Quality 
FIGURE 4. NEW PROCESS PRODUCT DEVELOPMENT AND LIFE CYCLE 
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JAN/SMD Certification 


Harris Semiconductor has been an active participant in the 
JAN program since 1972 when it became the first 
manufacturer to JAN qualify a PROM. In the years since 
then, Harris has continued to offer an expanding line of JAN 
qualified devices including MIL-M- 38510 JAN Class S line 
certification for the manufacture of radiation-hardened 
products. The complete listing of JAN Class S and Class B 
devices can be found in Section 16. 

Harris is also an active participant In the Standard Military 
Drawing (SMD) Program. The SMD provides standardized 
Mil-Std-883 processing in conjunction with compliant, non- 
JAN devices as specified in paragraph 1.2.1 of Mil-Std-883. 
Manufacturer’s qualified to supply a particular SMD device 
are listed in the back of the individual DESC drawing. 

Radiation Hardening 

Military, space and Industrial electronic systems are 
receiving increasing demands for higher immunity from the 
damage that radiation can inflict upon them. The optimiza¬ 
tion of radiation hardness Is a systems problem which flows. 
through to each subsystem and component Integrated 
circuit. Harris Semiconductor Is the leader in providing 
radiation hardened microcircuits for systems designed to be 
exposed to space or nuclear events. 

An integrated circuit can be classified as radiation hardened, 
radiation tolerant, or radiation resistant. Radiation hardened 
devices are guaranteed to meet full parametric levels 
specified in the data sheets up to the radiation level 
specified. Functional failure of a radiation hard device can be 
10-100 times greater than the parametric levels listed in the 
respective data sheet. Devices classified as radiation 
tolerant or radiation resistant typically meet functional failure 
levels that are not guaranteed. Hardening is achieved 
through: 

• Design 

• Special fabrication processes 

• Continuous screening and quality control 

Radiation affects circuits primarily through two basic mecha¬ 
nisms: displacement damage and Ionization. Displacement 
damage occurs when high energy neutrons penetrate the 


semiconductor crystal lattice and physically dislocate atoms 
within the structure. It permanently affects lifetime, carrier 
mobility, leakage current, and bipolar device gain. Ionizing 
radiation effects can cause interface charge accumulation, 
which modifies MOS device thresholds and induces parasitic 
leakage paths. Both effects adversely affect 1C performance. 
After a device technology has been selected, the circuit is 
designed to take maximum advantage of the hardening 
options available for that technology. 

BIPOLAR: 

• Stabilizing expected gain 

• Maximum emitter current density 

• Guard-banding for increased resistor values 
MOS: 

• Allowances for changes in threshold voltages and leakage 
currents 

• Dielectric isolation 

• P+ guard-bands of N-channel transistors 

Processing also lends hardness to these circuits. By 
minimizing gate oxide thickness, employing "hardened 
oxides," and utilizing proprietary hardening processes, 
Harris Semiconductor delivers circuits with higher packing 
densities and lower redesign costs. 

Reliability is an Issue that has distinguished Harris Semicon¬ 
ductor as a leader in the design and manufacture of radiation 
hardened memories, microprocessors, op amps, and full 
custom devices. Strict lot qualification, screening and testing 
procedures are maintained, along with stringent radiation 
screening procedures. All wafers in a run are processed 
together through all high temperature steps and 
metallization, and a sample of probed good dice is selected. 
These dice are assembled and tested for functionality, then 
subjected to the total dose radiation level guaranteed, for 
each device, using Harris’s own Gammacell 220 Cobalt 60 
source with conditions specified by Mil-Std-883, method 
1019 or customer requirements. The samples are then 
tested and accepted by previously defined criteria. 
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Screening Levels 


Harris Mil-Std-883 Compliant Screening Flows 




REQUIREMENT 

SCREEN 

METHOD PER MIL-STD-883 

CLASS S 

CLASS B 

Wafer Lot Acceptance 

5007 


No 

SEM (Traceable to Diffusion) 

2018 

Yes 

No 

Wire Bond Pull Monitor 

2011, condition D, LTPD = 10 on number of leads pulled, 2 
units minimum 


No 

Die Shear Monitor 

2019,2(0) 


No 

Gamma Radiation Assurance 
Tests 

1019 

As required 

No 

Nondestructive Bond Pull 

2023 

Yes/No 

No 

Internal Visual Inspection 

2010 

Condition A 

Condition B 

Customer Source Inspection 

Per detail part drawing 

As required 

No 

Temperature Cycling 

1010 condition C, 10 cycles 

Yes 

Yes 

Constant Acceleration 

2001, Y1 orientation, 30Kg 

Yes 

Yes 

Particle impact Noise Detection 

2020, condition A, 20g Yes 

No 


Visual Inspection 

None, Missing leads, broken packages, lids off 

Yes 

No 

Initial Electrical Test 

At Harris* discretion 

Yes 

Yes 

Marking 

Per detail part drawing 

Yes 

No 

Serialization 

None. No duplication of numbers in a single datecode 

Yes 

No 

Radiographic Inspection 

2010,2 copies, 2 views 

Yes 

No 

+25°C Electrical Test 

Per detail part drawing with datalog of selected parameters 

Yes 

No 

Burn-In, Static 

1015, condition A or B, 72 hours minimum at 125°C 

Yes 

No 

Burn-In 

1015, condition A, B or D, 160 hours at 125°C or equivalent 

No 

Yes 

+25®C Electrical Test 

Per detail part drawing with datalog of selected parameters Go/ 
no-go per detail part drawing 

Yes No 

No Yes 

Delta Calculation 

Per detail part drawing 

Yes 

No 

Burn-In, Dynamic 

1015, condition D, 240 hours minimum at 125^C 

Yes 

No 

Percent Defective Allowable 

5% on +25°C DC and W fails combined. 3% on +25°C functional 
failures. 5004, para 3.5.1,5% on subgroup 1 (+25°C DC) failures 

Yes No 

No Yes 

-55°C or +125°C Electrical Test 

Per detail part drawing with datalog of selected parameters Go/ 
no-go per detail part drawing 

Yes No 

No Yes 

Rne Leak Test 

1014, condition A or B 

Yes 

Yes 

Gross Leak Test 

1014, condition C 

Yes 

Yes 

Marking 

Per detail part drawing 

No 

Yes 

-55®C or +125°C Electrical Test 

Go/no-go per detail part drawing 

No 

Yes 

External Visual inspection 

2009 

Yes 

Yes 

Group A Inspection 

5005, Table 1,116/0, each lot Para 3.5.1 of 5005 exercized 

Yes 

Yes 

Customer Source Inspection 

Per detail part drawing 

As required 

No 

Group B Inspection 

5005, Table 2A, 5005, Table 2B 

Yes No 

No Yes 

Group C Inspection 

5005, Table 3, every four quarter or as required 

No 

Yes 

Group D Inspection 

5005, Table 4, every 52 weeks or as required 

Yes 

Yes 

External Visual Examination 

2009 on shippable QCI units 

Yes 

Yes 


For details explaination please refer to latest version of MiFStd-833. 
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Mil-S-19500H 


TABLE II. SCREENING REQUIREMENTS (Continued) 



MIL-STE>- 


JANS 

JANTXV 

JANTX 


750 


REQUIRE¬ 

REQUIRE¬ 

REQUIRE¬ 

SCREEN 

METHOD 

CONDITION 

MENTS 

MENTS 

MENTS 


10. High temperature reverse 
bias (HTRB) 


a. Transistors 


b. POWERFETs 


c. For diodes and 
recitifers 


11. Interim electrical and delta 
parameters for PDA (see 
4.6.1) For stud rectifiers as 
a minimum 



12. Power burn-in 

a. Bipolar transistors 

b. POWERFETs 


c. Diodes, zeners and 
rectifiers 


d. Thyristors (Note 8) 


13. Final electrical test 
(See 4.6 and 4.6.5) 
a. Interim electrical & delta 
parameters for PDA see 
(4.6.1) 


b. Other electrical 
parameters 


14. Hermetic seal 

a. Fine 

b. Gross 


15. Radiography 


16. External visual examination 


48 hours min at T^, (Tc, or Tl Is 
optional) = 150°C (mln) and 
munimum applied voltage as 
follows: 

a. Transistors - 80% to 85% 
(min) of rated Vqb (bipolar, 
Vgs(FET), or Vds(FET) as 
applicable. Test condition B 

b. POWERFETs-80% to 85% 
of rated Vqs- Test condition B 

c. Diodes (except LEDs and 
zeners) 80% to 85% of rated 
Vr, or 95%-100% of Vrwm 
when half sine condition is 
specified. Test condition A 







As specified but Including all 
delta parameters as a minimum. 
Leakage current shaii be 
seasured on each device before 
any other test is made 

100% (measure 
all specified 
parameters with¬ 
in 16 hrs after 
removal of ap¬ 
plied voltage in 
HTRB. Record 
those parame¬ 
ters which have 
a delta limit). 
(See screen 13 

100% (measure 
all specified 
parameters with¬ 
in 24 hrs after 
removal of ap¬ 
plied voltage in 
HTRB. Record 
those parame¬ 
ters which have 
a delta limit). 
(See screen 13 

As specified 

100% 

100% 

a. Transistors. Test condition B 

240 hrs (min) 

160 hrs (min) 

b. POWERFETs (see 4.6.7) Co- 
dition C shall precede condi¬ 
tion A 



1. Test condition C 

240 hrs (min) 


2. Test condition A 

160 hrs (mln) 

160 hrs (min) 

c. Diodes, zeners (except case 

240 hrs (mln) 

96 hrs (min) 

mounted rectifier packages 
for JANTX and JANTXV) Test 
condition B 



d. Thyristors 

240 hrs (min) 

96 hrs (min) 

As specified 

100% 

100% 

All Interim and delta parameter 

Interim electri¬ 

Interim electri¬ 

measurements must be completed 

cal and delta 

cal and delta 

within 96 hrs after removal from 

parameters as a 

parameters as a 

burn-in conditions 

min. (Read & 

mln. (Read & 


record) 

record) 

(See 4.6.3.2.) 


Group A, 

Group A, 


Subgroup 2 & 3 

Subgroup 2 

(Same as 7 above) (Note 9) 

100% 

Optional 
(Note 6) 

(Note 9) 

100% 

- 

To be performed after complete 

100% 

- 

marking 




100% (measure 
all specified 
parameters with¬ 
in 24 hrs after 
removal of ap¬ 
plied voltage in 
HTRB. Record 
those parame¬ 
ters which have 
a delta limit). 
(See screen 13 


100 % 

160 hrs (min) 


160 hrs (min) 
96 hrs (min) 


96 hrs (min) 


Interim electri¬ 
cal and delta 
parameters as a 
min. (Read & 
record) 
(See 4.6.3.2.) 

Group A, 
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MU-S-19500H 


1. Visual inspection (method 2074) on clear glass diodes shall be performed any time prior to screen 8. 

2. Shall be performed any time before screen 13. Surge shall precede thermal response when both tests are performed. 

3. Constant acceleration shall be performed on gold bond devices. 

4. FIND is not applicable to any device with external and internal pressure contacts (die to electrical contacts) optical coupled isolators, and 
double plug diodes. FIND screening may be performed any time after screen 4 when Imposed by contract or purchase order (see 
3.7.6.1). 

5. Omit BIST and FIST tests for double plug or case-mounted diodes. Omit FIST test for temperature compensated referenced diodes. 

6. Fine and gross seal leak test for JANTX and JANTXV shall be performed in either screen 7 or screen 14. 

7. For JANS only, zener diodes shall be subjected to high temperature reverse bias at 80% to 85% of nominal VZ for VZ ^ 10VZ. Omit test 
for devices with VZ ^ 10VZ. 

8. For JANTX and JANTXV levels full wave-blocking test shall replace power burn-in for all thyristors. 

"dTlhe radiographic and seal screens for JANS may be performed In any order following final electrical test. Glass diodes shall not be painted 
until after seal tests. When hermetic seal testing is performed in screen 7 it does not have to be performed again in screen 14 for double 
plug diode construction. 


Assembly Location Identification Codes 


The following codes will identify assembly locations for devices 
branded with Harris Logo or equivalent Manufacturers Code. 


. - Toshiba, Japan 


B - Harris, Milpitas, California 


C - Harris, Mountaintop, Fennsylvania 


D - Fantronix, San Jose, California 


E - Swire Technologies, Hong Kong 


F - Harris, Findlay, Ohio 


G - CARSEM, Malaysia 


H - Harris, Kuala Lumpur, Malaysia 


B 

D 


- Harris, Camberley, United Kingdom 


- Harris, Singapore 


K - Harris, Bombay, India 




M - INDY Electronics Inc., Manteca, California 


N - AMKOR/ANAM, South Korea 


R - Rohm Corporation, Japan 


The following codes have been retired from the previous table. 


- Fhilip, Taiwan 


B - ASE, Taiwan 


C - Intersil, Chintelk, Thailand 


D - DYNETICS, Manila, Fhilippines 


E - SHARF, Japan 


K - Comtronics, Fhilippines 


12-1-89 (to “W") 


I 


. - GE Ceramics, Chattanooga, Tennessee 


S - Harris, Singapore 


V - Toshiba, (Buy/Resell Fower) 


W - West Falm Beach, Florida 


- Rohm, Japan 
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Package Outlines 


Dual-In-Line Ceramic Packages F14.3 mil-std-isss gdipi.ti4 (d-i, configuration a) 

14 LEAD FRIT SEAL DUAL-IN-LINE CERAMIC PACKAGE 



NOTES: 

1. Index area: A notch or a pin one identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 

2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when sol¬ 
der dip or tin plate lead finish is applied. 

3. Dimensions b1 and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 

4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b1. 

5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

6. Pointed or rounded lead tips are preferred to ease insertion, but 
are not mandatory. 

7. Dimension Q shall be measured from the seating plane to the 
base plane. 

8. Measure dimension SI at all four corners. 

9. N is the maximum number of terminal positions. 

10. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


F16.3 MIL-STD-1835 GDIP1-T16 (0-2, CONFIGURATION A) 
16 LEAD FRIT SEAL DUAL-IN-LINE CERAMIC PACKAGE 



INCHES 1 

MILLIMETERS | 


SYMBOL 

MIN 

MAX 

MIN 

MAX 

NOTES 

A 

- 

0.200 

- 

5.08 

- 

b 

0.014 

0.026 

0.36 

0.66 

2 

b1 

0.014 

0.023 

0.36 

0.58 

3 

b2 

0.045 

0.065 

1.14 

1.65 

- 

b3 

0.023 

0.045 

0.58 

1.14 

4 

c 

0.008 

0.018 

0.20 

0.46 

2 

cl 

0.008 

0.015 

0.20 

0.38 

3 

D 

- 

0.840 

- 

21.34 

5 

E 

0.220 

0.310 

5.59 

7.87 

5 

e 

0.100 BSC 

2.54 BSC 

- 

eA 

0.300 BSC 

7.62 BSC 

- 

eA/2 

0.150 BSC 

3.81 BSC 

- 

L 

0.125 

0.200 

3.18 

5.08 

6 

Q 

0.015 

0.060 

0.38 

1.52 

7 

SI 

0.005 

- 

0.13 

- 

8 

S2 

0.005 

- 

0.13 

- 

- 

a 

90° 

105° 

CO 

105° 

- 

aaa 

- 

0.015 

- 

0.38 

- 

bbb 

- 

0.030 

- 

0.76 

- 

ccc 

- 

0.010 

- 

0.25 

- 

M 

- 

0.0015 

- 

0.038 

2 

N 

1 

1 16 

9 
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Package Outlines 


Dual-ln-Line Ceramic Packages (Continued) 

cl LEAD RNISH 

m m I™/—i 


-<-(b)—3 

SECTION A-A 



ibbbCs; c a-bCs; DCS) 




'■ j- 


Ml 



1 eA/21 

c —^ 


F20.3 MIL-STD-1835 GDIP1-T20 (D-8, CONFIGURATION A) 
20 LEAD FRIT SEAL DUAL-IN-LINE CERAMIC PACKAGE 



1 INCHES 1 

1 MILLIMETERS 

MBOL 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.200 

- 

5.08 

b 

0.014 

0.026 

0.36 

0.66 

b1 

0.014 

0.023 

0.36 

0.58 

b2 

0.045 

0.065 

1.14 

1.65 

b3 

0.023 

0.045 

0.58 

1.14 

c 

0.008 

0.018 

0.20 

0.46 

cl 

0.008 

0.015 

0.20 

0.38 

D 

- 

1.060 

- 

26.92 

E 

0.220 

0.310 

5.59 

7.87 


0.100 BSC 
0.300 BSC 
0.150 BSC 


2.54 BSC 
7.62 BSC 
3.81 BSC 


c A.B^ D(s) 


NOTES; 

1. Index area: A notch or a pin one identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 

2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when sol¬ 
der dip or tin plate lead finish is applied. 

3. Dimensions b1 and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 

4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b1. 

5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

6. Pointed or rounded lead tips are preferred to ease insertion, but 
are not mandatory. 

7. Dimension Q shall be measured from the seating plane to the 
base plane. 

8. Measure dimension SI at all four corners. 

9. N is the maximum number of terminal positions. 

10. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


F24.6 MIL-STD-1835 GDIP1-T24 (D-3, CONFIGURATION A) 
24 LEAD FRIT SEAL DUAL-IN-LINE CERAMIC PACKAGE 

I INCHES I MILLIMETERS I 


VMBOL 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.225 

- 

5.72 

b 

0.014 

0.026 

0.36 

0.66 

b1 

0.014 

0.023 

0.36 

0.58 

b2 

0.045 

0.065 

1.14 

1.65 

b3 

0.023 

0.045 

0.58 

1.14 

c 

0.008 

0.018 

0.20 

0.46 

cl 

0.008 

0.015 

0.20 

0.38 

D 

- 

1.290 

- 

32.77 

E 

0.500 

0.610 

12.70 

15.49 

e 

0.100 BSC 

2.54 BSC 

eA 

0.600 BSC 

15.24 BSC 

eA/2 

0.300 BSC 

7.62 BSC 

L 

0.120 

0.200 

3.05 

5.08 

Q 

0.015 

0.075 

0.38 

1.91 

SI 

0.005 

- 

0.13 

- 

S2 

0.005 

- 

0.13 

- 

a 

90° 

105° 

90° 

105° 

aaa 

- 

0.015 

- 

0.38 

bbb 

- 

0.030 

- 

0.76 

ccc 

- 

0.010 

- 

0.25 

M 

- 

0.0015 

- 

0.038 
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Package Outlines 


Dual-ln-Line Ceramic Packages (Continued) 


Cl LEAD HNISH 





NOTES: 

1. Index area: A notch or a pin one identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 

2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when sol¬ 
der dip or tin plate lead finish is applied. 

3. Dimerisions b1 and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 

4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b1. 

5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

6. Pointed or rounded lead tips are preferred to ease insertion, but 
are not mandatory. 

7. Dimension Q shall be measured from the seating plane to the 
base plane. 

8. Measure dimension SI at all four corners. 

9. Measure dimension S2 from the top of the ceramic body to the 
nearest metallization or lead. 

10. N is the maximum number of terminal positions. 

11. Braze fillets shall be concave. 

12. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


D14.3 MIL-STD-1835 CDIP2-T14 (D-1, CONFIGURATION C) 
14 LEAD METAL SEAL DUAL-IN-UNE CERAMIC PACKAGE 



INCHES 1 

MILLIMETERS | 


SYMBOL 

MIN 

MAX 

MIN 

MAX 

NOTES 

A 

- 

0.200 

- 

5.08 

- 

b 

0.014 

0.026 

0.36 

0.66 

2 

b1 

0.014 

0.023 

0.36 

0.58 

3 

b2 

0.045 

0.065 

1.14 

1.65 

- 

b3 

0.023 

0.045 

0.58 

1.14 

4 

c 

0.008 

0.018 

0.20 

0.46 

2 

cl 

0.008 

0.015 

0.20 

0.38 

3 

D 

- 

0.785 

- 

19.94 

5 

E 

0.220 

0.310 

5.59 

7.87 

5 

e 

0.100 BSC 

2.54 BSC 

- 

eA 

0.300 BSC 

7.62 BSC 

. - 

eA/2 

0.160 BSC 

3.81 BSC 


L 

0.125 

0.200 

3.18 

5.08 

6 

Q 

0.015 

0.060 

0.38 

1.52 

7 

SI 

0.005 

- 

0.13 

- 

8 

S2 

0.005 

- 

0.13 

- 

9 

a 

90° 

105° 

90° 

105° 

■ 

aaa 

- 

0.015 

- 

0.38 

- 

bbb 

- 

0.030 

- 

0.76 

- 

ccc 

- 

0.010 

" 

0.25 

- 

M 

- 

0.0015 

- 

0.038 

2 

N 

1 H 

1 14 

10 


D16.3 MIL-STD-1835 CDIP2-T16 (D-2, CONFIGURATION C) 


16 LEAD METAL SEAL DUAL-IN-LINE CERAMIC PACKAGE 



INCHES 1 

MILLIMETERS | 


SYMBOL 

MIN 

MAX 

MIN 

MAX 

NOTES 

A 

- 

0.200 

- 

5.08 

- 

b 

0.014 

0.026 

0.36 

0.66 

2 

b1 

0.014 

0.023 

0.36 

0.58 

3 

b2 

0.045 

0.065 

1.14 

1.65 

- 

b3 

0.023 

0.045 

0.58 

1.14 

4 

c 

0.008 

0.018 

0.20 

0.46 

2 

cl 

0.008 

0.015 

0.20 

0.38 

3 

D 

- 

0.840 

- 

21.34 

5 

E 

0.220 

0.310 

5.59 

7.87 

5 

e 

0.100 BSC 

. 2.54 BSC 

- 

eA 

0.300 BSC 

7.62 BSC 

- 

eA/2 

0.150 BSC 

3.81 BSC 

- 

L 

0.125 

0.200 

3.18 

5.08 

6 

Q 

0.015 

0.060 

0.38 

1.52 

7 

SI 

0.005 

- 

0.13 

- 

8 

S2 

0.005 

- 

0.13 

- 

9 

a 

90° 

105° 

90° 

105° 

- 

aaa 

- 

0.015 

- 

0.38 

- 

bbb 

- 

0.030 

- 

0.76 

- 

ccc 

- 

0.010 

- 

0.25 

- 

M 

- 

0.0015 

- 

0.038 

2 

N 

1 16 

1 16 

10 


15-4 











Package Outlines 


Dual-ln-Line Ceramic Packages (Continued) 

cl LEAD RNISH 


D18.3 MIL-STD-1835 CDIP2-T18 (D-6, CONFIGURATION C) 
18 LEAD METAL SEAL DUAL-IN-LINE CERAMIC PACKAGE 




ibbbCSJ C A-B^ DCs) 


-(b)-; 

SECTION A-A 


i _Q 

iJif mt 

ir^-r 






1 INCHES 1 

MILLIMETERS 

MBOL 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.200 

- 

5.08 

b 

0.014 

0.026 

0.36 

0.66 

b1 

0.014 

0.023 

0.36 

0.58 

b2 

0.045 

0.065 

1.14 

1.65 

b3 

0.023 

0.045 

0.58 

1.14 

c 

0.008 

0.018 

0.20 

0.46 

cl 

0.008 

0.015 

0.20 

0.38 

D 

- 

0.960 

- 

24.38 

E 

0.220 

0.310 

5.59 

7.87 


0.100 BSC 
0.300 BSC 
0.150 BSC 


0.125 

0.200 

3.18 

0.015 

0.070 

0.38 











2.54 BSC 
7.62 BSC 
3.81 BSC 
B I 5.08 



NOTES: 

1. index area: A notch or a pin one identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 

2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when sol¬ 
der dip or tin plate lead finish is applied. 

3. Dimensions b1 and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 

4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b1. 

5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

6. Pointed or rounded lead tips are preferred to ease Insertion, but 
are not mandatory. 

7. Dimension Q shall be measured from the seating plane to the 
base plane. 

8. Measure dimension SI at all four corners. 

9. Measure dimension S2 from the top of the ceramic body to the 
nearest metallization or lead. 

10. N is the maximum number of terminal positions. 

11. Braze fillets shall be concave. 

12. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


D20.3 MIL-STD-1835 CDIP2-T20 (D-8, CONFIGURATION C) 
20 LEAD METAL SEAL DUAL-IN-UNE CERAMIC PACKAGE 

I I INCHES I MILLIMETERS I 


YMBOL 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.200 

- 

5.08 

b 

0.014 

0.026 

0.36 

0.66 

b1 

0.014 

0.023 

0.36 

0.58 

b2 

0.045 

0.065 

1.14 

1.65 

b3 

0.023 

0.045 

0.58 

1.14 

c 

0.008 

0.018 

0.20 

0.46 

cl 

0.008 

0.015 

0.20. 

0.38 

D 

- 

1.060 

- 

26.92 

E 

0.220 

0.310 

5.59 

7.87 

e 

0.100 BSC 

2.54 BSC 

eA 

0.300 BSC 

7.62 BSC 

eA/2 

0.150 BSC 

3.81 BSC 

L 

0.125 

0.200 

3.18 

5.08 

Q 

0.015 

0.070 

0.38 

1.78 

SI 

0.005 

- 

0.13 

- 

S2 

0.005 

- 

0.13 

- 

a 

90° 

105° 

90° 

105° 

aaa 

- 

0.015 

- 

0.38 

bbb 

- 

0.030 

- 

0.76 

ccc 

- 

0.010 

- 

0.25 

M 

- 

0.0015 

- 

0.038 
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Package Outlines 


Dual-ln-Line Ceramic Packages (Continued) 

Cl LEAORNISH r 


D22.4 MIL-STD-1835 CDIP2-T22 (D-7, CONFIGURATION C) 
22 LEAD METAL SEAL DUAL-IN-UNE CERAMIC PACKAGE 



I M-*- 


ibbb©|c|A-B©|D(S)| 
-D---H 


to 




1 INCHES 1 

1 MILLIMETERS 

MBOL 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.225 

- 

5.72 

b 

0.014 

0.026 

0.36 

0.66 

b1 

0.014 

0.023 

0.36 

0.58 

b2 

0.045 

0.065 

1.14 

1.65 

b3 

0.023 

0.045 

0.58 

1.14 

c 

0.008 

0.018 

0.20 

0.46 

cl 

0.008 

0.015 

0.20 

0.38 

D 

- 

1.111 

- 

28.22 

E 

0.350 

0.410 

8.89 

10.41 




|r!3ffffaiiEiwg§in§!| 


0.100 BSC 
0.400 BSC 
0.200 BSC 


0.125 

0.200 

3.18 

0.015 

0.070 

0.38 











2.54 BSC 
10.16 BSC 
5.08 BSC 
8 I 5.08 



1. Index area: A notch or a pin one Identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 

2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when sol¬ 
der dip or tin plate lead finish is applied. 

3. Dimensions b1 and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 

4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b1. 

5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

6. Pointed or rounded lead tips are preferred to ease insertion, but 
are not mandatory. 

7. Dimension Q shall be measured from the seating plane to the 
base plane. 

8. Measure dimension SI at all four corners. 

9. Measure dimension S2 from the top of the ceramic body to the 
nearest metallization or lead. 

10. N Is the maximum number of terminal positions. 

11. Braze fillets shall be concave. 

12. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


D24.6 MIL-STD-1835 CDIP2-T24 (D-3, CONFIGURATION C) 
24 LEAD METAL SEAL DUAL-IN-UNE CERAMIC PACKAGE 

I T INCHES I MILLIMETERS I 


YMBOL 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.225 

- 

5.72 

b 

0.014 

0.026 

0.36 

0:66 

b1 

0.014 

0.023 

0.36 

0.58 

b2 

0.045 

0.065 

1.14 

1.65 

b3 

0.023 

0.045 

0.58 

1.14 

c 

0.008 

0.018 

0.20 

0.46 

cl 

0.008 

0.015 

0.20 

0.38 

D 

- 

1.290 

- 

32.77 

E 

0.500 

0.610 

12.70 

15.49 

e 

0.100 BSC 

2.54 BSC 

eA 

0.600 BSC 

15.24 BSC 

eA/2 

0.300 BSC 

7.62 BSC 

L 

0.120 

0.200 

3.05 

5.08 

Q 

0.015 

0.075 

0.38 

1.91 

SI 

0.005 

- 

0.13 i 

- 

S2 

0.005 

- 

0.13 

- 

a 

90° 

105° 

90° 

105° 

aaa 

- 

0.015 

- 

0.38 

bbb 

- 

0.030 

- 

0.76 

ccc 

- 

0.010 

- 

0.25 

M 

- 

0.0015 

- 

0.038 











Package Outlines 


Dual-ln-Line Ceramic Packages (Continued) 


cl LEAD RNISH 



NOTES: 

1. Inciex area: A notch or a pin one identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. 

2. The maximum limits of lead dimensions b and c or M shall be 
measured at the centroid of the finished lead surfaces, when sol¬ 
der dip or tin plate lead finish is applied. 

3. Dimensions b1 and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. 

4. Corner leads (1, N, N/2, and N/2+1) may be configured with a 
partial lead paddle. For this configuration dimension b3 replaces 
dimension b1. 

5. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

6. Pointed or rounded lead tips are preferred to ease insertion, but 
are not mandatory. 

7. Dimension Q shall be measured from the seating plane to the 
base plane. 

8. Measure dimension S1 at all four corners. 

9. Measure dimension S2 from the top of the ceramic body to the 
nearest metallization or lead. 

10. N is the maximum number of terminal positions. 

11. Braze fillets shall be concave. 

12. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


D28.6 MIL-STD-1835 CDIP2-T28 (D-10, CONFIGURATION C) 
28 LEAD METAL SEAL DUAL-IN-LINE CERAMIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.232 

- 

5.92 

- 

b 

0.014 

0.026 

0.36 

0.66 

2 

b1 

0.014 

0.023 

0.36 

0.58 

3 

b2 

0.045 

0.065 

1.14 

1.65 

- 

b3 

0.023 

0.045 

0.58 

1.14 

4 

c 

0.008 

0.018 

0.20 

0.46 

2 

cl 

0.008 

0.015 

0.20 

0.38 

3 

D 

- 

1.490 

- 

37.85 

5 

E 

0.500 

0.610 

12.70 

15.49 

5 

e 

0.100 BSC 

2.54 BSC 

- 

eA 

0.600 BSC 

15.24 BSC 

- 

eA/2 

0.300 BSC 

7.62 BSC 

- 

L ’ 

0.125 

0.200 

3.18 

5.08 

6 

Q 

0.015 

0.060 

0.38 

1.52 

7 

SI 

0.005 

- 

0.13 

- 

8 

S2 

0.005 

- 

0.13 

- 

9 

a 

CO 

105° 

90° 

105° 

- 

aaa 

- 

0.015 

- 

0.38 

- 

bbb 

- 

0.030 

- 

0.76 

- 

ccc 

- 

0.010 

- 

0.25 

- 

M 

- 

0.0015 

- 

0.038 

2 

N 

1 28 

1 28 

10 


D40.6 MIL-STD-1835 CDIP2-T40 (D-5, CONFIGURATION C) 
40 LEAD METAL SEAL DUAL-IN-UNE CERAMIC PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.225 

- 

5.72 

- 

b 

0.014 

0.026 

0.36 

0.66 

2 

b1 

0.014 

0.023 

0.36 

0.58 

3 

b2 

0.045 

0.065 

1.14 

1.65 

- 

b3 

0.023 

0.045 

0.58 

1.14 

4 

c 

0.008 

0.018 

0.20 

0.46 

2 

cl 

0.008 

0.015 

0.20 

0.38 

3 

D 

- 

2.096 

- 

53.24 

5 

E 

0.510 

0.620 

12.95 

15.75 

5 

e 

0.100 BSC 

2.54 BSC 

- 

eA 

0.600 BSC 

15.24 BSC 

- 

eA/2 

0.300 BSC 

7.62 BSC 

- 

L 

0.125 

0.200 

3.18 

5.08 

6 

Q 

0.015 

0.070 

0.38 

1.78 

7 

SI 

0.005 

- 

0.13 

- 

8 

S2 

0.005 

- 

0.13 

- 

9 

a 

90° 

105° 

90° 

105° 

- 

aaa 

- 

0.015 

- 

0.38 

- 

bbb 

- 

0.030 

- 

0.76 

- 

ccc 

- 

0.010 

- 

0.25 

- 

M 


0.0015 

- 

0.038 

2 


10 
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40 


40 
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Package Outlines 


Ceramic Flatpack Packages 





K14.A MIL-ST01835 CDFP3-F14 (F-2A, CONFIGURATION B) 
14 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 


MILLIMETERS 


SEATING AND 
BASE PLANE 


E3 



r —— 

SECTION A-A 


1. Index area: A notch or a pin one identification mark shall be locat¬ 
ed adjacent to pin one and shail be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. Alternatively, a tab (dimension 
k) may be used to Identify pin one. 

2. If a pin one identification mark Is used in addition to a tab, the lim¬ 
its of dimension k do not apply. 

3. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

4. Dimensions b1 and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. The maximum lim¬ 
its of lead dimensions b and c or M shall be measured at the cen¬ 
troid of the finished lead surfaces, when solder dip or tin plate 
lead finish is applied. 

5. N is the maximum number of terminal positions. 

6. Measure dimension SI at all four corners. 

7. For bottom-brazed lead packages, no organic or polymeric mate¬ 
rials shall be molded to the bottom of the package to cover the 
leads. 

8. Dimension Q shall be measured at the point of exit (beyond the 
meniscus) of the lead from the body. Dimension Q minimum 
shall be reduced by 0.0015 inch (0.038mm) maximum when sol¬ 
der dip lead finish is applied. 

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


K16.A MIL-STD-1835 CDFP4-F16 (F-5A, CONFIGURATION B) 
16 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 


MILLIMETERS 


SYMBOL 

A 

b 

b1 


MIN 

MAX 

MIN 

MAX 

0.045 

0.115 

1.14 

2.92 

0.015 

0.022 

0.25 

0.56 

0.015 

0.019 

0.25 

0.48 

0.004 

0.009 

0.10 

0.23 

0.004 

0.006 

0.10 

0.15 

- 

0.440 

- 

11.18 

0.245 

0.285 

6.22 

7.24 

- 

0.315 

- 

8.00 

0.130 

■ 

3.30 

- 

0.030 

- 

0.76 

- 

0.050 BSC 1 

1 1.27 BSC 

0.008 

0.015 

0.20 

0.38 

0.250 

0.370 

6.35 

9.40 

0.026 

0.045 

0.66 

1.14 

0.005 

- 

0.13 

- 

- 

0.0015 

- 

0.04 


15-8 




























Package Outlines 


Ceramic Flatpack Packages (Continued) 



SEATING AND 
BASE PLANE 


-He3 



SECTION A-A 


K20.A MIL-STD-1835 CDFP4-F20 (F-9A, CONFIGURATION B) 
20 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 


SYMBOL 

A 

b 

b1 


INCHES 
MIN ti 

0.045 0 


s 

1 MILLIMETERS 

MAX 

MIN 

MAX 

0.115 

1.14 

2.92 

0.022 

0.38 

0.56 

0.019 

0.38 

0.48 

0.009 

0.10 

0.23 

0.006 

0.10 

0.15 

0.540 

- 

13.72 

0.300 

6.22 

7.62 

0.330 

- 

8.38 



0.130 


0.030 


0.050 BSC 



1.27 BSC 


0.38 



NOTES: 

1. Index area: A notch or a pin one Identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. Alternately, a tab (dimension k) 
may be used to identify pin one. 

2. If a pin one identification mark Is used in addition to a tab, the lim¬ 
its of dimension k do not apply. 

3. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

4. Dimensions b1 and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. The maximum lim¬ 
its of lead dimensions b and c or M shall be measured at the cen¬ 
troid of the finished lead surfaces, when solder dip or tin plate 
lead finish is applied. 

5. N is the maximum number of terminal positions. 

6. Measure dimension SI at all four corners. 

7. For bottom-brazed lead packages, no organic or polymeric mate¬ 
rials shall be molded to the bottom of the package to cover the 
leads. 

8. Dimension Q shall be measured at the point of exit (beyond the 
meniscus) of the lead from the body. Dimension Q minimum 
shall be reduced by 0.0015 inch (0.038mm) maximum when sol¬ 
der dip lead finish is applied. 

9. Dimensioning and tolerancing per ANSI Y14.5M -1982. 


K24.A MIL-STD-1835 CDFP4-F24 (F-6A, CONFIGURATION B) 
24 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 


MILLIMETERS 


SYMBOL 

A 

b 

b1 

c 

cl 

5 

E 

El 

E2 

E3 

e 

k 

L 

Q 

SI 

M 

N 


MIN 

MAX 

MIN 

MAX 

0.045 

0.115 

1.14 

2.92 

0.015 

0.022 

0.38 

0.56 

0.015 

0.019 

0.38 

0.48 

0.004 

0.009 

0.10 

0.23 

0.004 

0.006 

0.10 

0.15 

- 

0.640 

- 

16.26 

0.350 

0.420 

9.14 

10.67 

- 

0.450 

- 

11.43 

0.180 

- 

4.57 

- 

0.030 

- 

0.76 

- 

0.050 BSC 1 

1 1.27 BSC 

0.008 

0.015 

0.20 

0.38 

0.250 

0.370 

6.35 

9.40 

0.026 

0.045 

0.66 

1.14 

0.005 

- 

0.13 

- 

- 

0.0015 

- 

0.04 
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Package Outlines 


Ceramic Flatpack Packages (Continued) 


K28.A MIL-STD-1835 CDFP3-F28 (F-11A, CONFIGURATION B) 
28 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 


SYMBOL 

A 

b 

b1 


MILLIMETERS 
mIn I MAX 


MAX NOTES 

2.92 



SEATING AND 
BASE PLANE 




cl LEAD FINISH 


k 

0.008 

0.015 

0.20 

0.38 

2 

L 

0.250 

0.370 

6.35 

9.40 

- 

Q 

0.026 

0.045 

0.66 

1.14 

8 

SI 

0.00 

- 

0.00 

- 

6 

M 

- 

0.0015 

- 

0.04 

- 


I M ^ 
H-(b) — 

SECTION A-A 


1. Index area: A notch or a pin one identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. Alternately, a tab (dimension k) 
may be used to identify pin one. 

2. If a pin one identification mark is used in addition to a tab, the lim¬ 
its of dimension k do not apply. 

3. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

4. Dimensions bl and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. The maximum lim¬ 
its of lead dimensions b and c or M shall be measured at the cen¬ 
troid of the finished lead surfaces, when solder dip or tin plate 
lead finish is applied.. 

5. N is the maximum number of terminal positions. 

6. Measure dimension SI at all four corners. 

7. For bottom-brazed lead packages, no organic or polymeric mate¬ 
rials shall be molded to the bottom of the package to cover the 
leads. 

8. Dimension Q shall be measured at the point of exit (beyond the 
meniscus) of the lead from the body. Dimension Q minimum 
shall be reduced by 0.0015 inch (0.038mm) maximum when sol¬ 
der dip lead finish is applied. 

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


K16.B 

16 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 


INCHES 


MIN MAX 


MILLIMETERS 


MIN 


MAX I NOTES 


2.92 
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Package Outlines 


Ceramic Flatpack Packages (Continued) 



SEATING AND 
BASE PLANE 



INISH 


SECTION A-A 


K18.A 

18 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 



MILLIMETERS 


SYMBOL 

A 

b 

b1 

c 

cl 

5 

E 

El 


E2 


E3 


e 


0.220 


0.030 


0.050 BSC 


5.59 


0.76 


1.27 BSC 




1. Index area: A notch or a pin one identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. Alternately, a tab (dimension k) 
may be used to identify pin one. 

2. If a pin one identification mark is used in addition to a tab, the lim¬ 
its of dimension k do not apply. 

3. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

4. Dimensions b1 and cl apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. The maximum lim¬ 
its of lead dimensions b and c or M shall be measured at the cen¬ 
troid of the finished lead surfaces, when solder dip or tin plate 
lead finish is applied. 

5. N Is the maximum number of terminal positions. 

6. Measure dimension SI at all four corners. 

7. For bottom-brazed lead packages, no organic or polymeric mate¬ 
rials shall be molded to the bottom of the package to cover the 
leads. 

8. Dimension Q shall be measured at the point of exit (beyond the 
meniscus) of4he lead from the body. Dimension Q minimum 
shall be reduced by 0.0015 inch (0.038mm) maximum when sol¬ 
der dip lead finish is applied. 

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982. 


K24.B 

24 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 



1 INCHES 1 

1 MILLIMETERS 

MBOL 

MIN 

MAX 

MIN 

MAX 

A 

0.070 

0.115 

1.78 

2.92 

b 

0.015 

0.022 

0.38 

0.56 

b1 

0.015 

0.019 

0.38 

0.48 

c 

0.004 

0.009 

0.10 

0.23 

cl 

0.004 

0.006 

0.10 

0.15 

D 

0.590 

0.610 

14.99 

15.49 

E 

0.490 

0.510 

12.45 

12.95 

El 

- 

0.520 

- 

13.20 

E2 

0.370 

0.390 

9.40 

9.91 

E3 

0.030 

- 

0.76 

- 


k 

- 

- 

- 

- 

- 

L 

0.330 

0.350 

8.38 

8.89 

- 

Q 

0.026 

0.045 

0.66 

1.14 

8 

S1 

0.005 

- 

0.13 

- 

6 

M 

- 

0.0015 

- 

0.04 

- 
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Package Outlines 


Ceramic Flatpack Packages (Continued) K36.A 


K36.A 

36 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 


MILLIMETERS 


MAX I NOTES 


3.51 







SEATING AND 
BASE PLANE 




ta j_ 


0.030 I 
0.025 BSC 


11.94 
0.76 I " 
0.64 BSC 


cl LEAD FINISH 


M I M ^ 


SECTION A-A 

NOTES: 

1. Index area: A notch or a pin one identification mark shall be located 
adjacent to pin one and shall be located within the shaded area 
shown. The manufacturer’s identification shall not be used as a pin 
one identification mark. Alternately, a tab (dimension k) may be used 
to identify pin one. 

2. If a pin one identification mark is used in addition to a tab, the limits of 
dimension k do not apply. 

3. This dimension allows for off-center lid, meniscus, and glass overrun. 






NOTES: 

1, Index area: A notch or a pin one identification mark shall be located 
adjacent to pin one and shall be located within the shaded area 
shown. The manufacturer’s identification shall not be used as a pin 
one identification mark. 

1. Dimension Q shall be measured at the point of exit (beyond the me¬ 
niscus) of the lead from the body. Dimension Q minimum shall be re¬ 
duced by 0.0015 inch (0.038mm) maximum when solder dip lead 
finish A is applied. 

1. This dimension allows for off-center lid. 

1. The basic lead spacing is 0.050 inch (1.27mm) between center lines. 
Each lead centerline shall be located within ± 0.005 inch (0.13mm) 
of its exact longitudinal position relative to lead 1 and the highest 
numbered (N) lead. 

1. All leads: increase maximum liimit by 0.003 inch (0.08mm) measured 


4. Dimensions b1 and cl apply to lead base metal only. Dimension M 
applies to lead plating arid finish thickness. The maximum limits of 
lead dimensions b and c or M shall be n^asured at the centroid of 
the finished lead surfaces, when solder dip or tin plate lead finish is 
applied. 

5. N is the maximum number of terminal positions. 

6. Measure dimension SI at ail four corners. 

7. For bottom-brazed lead packages, no organic or polymeric materials 
shall be molded to the bottom of the package to cover the leads. 

8. Dimension Q shall be measured at the point of exit (beyond the me¬ 
niscus) of the lead from the body. Dimension Q minimum shall be re¬ 
duced by 0.0015 inch (0.038mm) maximum when solder dip lead 
finish is applied. 

9. Dimensbning and toleiancing per ANSI Y14.5M -1982. 

K42.A TOP BRAZED 

42 LEAD METAL SEAL CERAMIC FLATPACK PACKAGE 


SYMBOL MIN MAX MIN MAX NOTES 

A _ 0.100 - 2.54 _ - 

b 0.017 0.023 0.43 0.58 5 

c 0.007 0.010 0.18 0.25 5 

D 1.045 1.075 26.54 27.31 _3_ 

E 0.630 0.650 16.00 16.51 

El _ 0.680 - 17.27 3 

E2 0.530 0.550 13.46 13.97 _ - 

e 0.050 BSC _ 1.27 BSC 4,6 

L 0.320 0.350 ai3 8 89 

Q 0.045 0.065 1.14 1.65 2 

S - - - - 7 

SI 0.000 - 0.00 _ 7 

N _42_42_ - 

at the center of the fiat, when lead finish A (solder dip) is applied. 

1. Total number of spaces = (N - 2). Symbol “N” is the maximum number 
of leads. 

1. Measure ail four corner leads. 

1. For bottom-brazed lead configuration. When this configuration is 
used, no organic or polymeric materials shall be molded to the bot¬ 
tom of the package to cover the leads. 


0.320 

0.350 

8.13 

0.045 

0.065 

1.14 

- 

- 


0.000 

- 

0.00 


1.27 BSC 
3 I 8 89 
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Package Outlines 


Ceramic Flatpack Packages (Continued) 




NOTES; 

1. Index area: A notch or a pin one identification mark shall be locat¬ 
ed adjacent to pin one and shall be located within the shaded 
area shown. The manufacturer’s identification shall not be used 
as a pin one identification mark. Alternatively, a tab (dimension 
k) may be used to Identify pin one. 

2. If a pin one identification mark is used in addition to a tab, the lim¬ 
its of dimension k do not apply. 

3. This dimension allows for off-center lid, meniscus, and glass 
overrun. 

4. Dimensions b1 and c1 apply to lead base metal only. Dimension 
M applies to lead plating and finish thickness. The maximum lim¬ 
its of lead dimensions b and c or M shall be measured at the cen- 


A14.A 

14 LEAD FRIT SEAL CERAMIC FLATPACK PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS | 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

- 

0.085 

- 

2.16 

- 

b 

0.013 

0.020 

0.33 

0.51 

- 

b1 

0.013 

0.017 

0.33 

0.43 

4 

c 

0.004 

0.009 

0.10 

0.23 

- 

cl 

0.004 

0.006 

0.10 

0.15 

4 

D1 

0.238 

0.260 

6.05 

6.60 

- 

E 

0.238 

0.260 

6.05 

6.60 

- 

El 

- 

0.290 

- 

7.37 

3 

e 

0.050 BSC 

1.27 BSC 

- 

k 

0.005 

0.015 

0.13 

0.38 

2 

L 

0.260 

0.290 

6.60 

7.37 

- 

Q 

0.026 

0.045 

0.66 

1.14 

6 

M 

- 

0.0015 

- 

0.04 

4 

N 

__ 

1_If_ 

- 


troid of the finished lead surfaces, when solder dip or tin plate 
lead finish is applied. 

5. N is the maxlrrujm number of terminal positions. 

6. Dimension Q shall be measured at the point of exit (beyond the 
meniscus) of the lead from the body. Dimension Q minimum 
shall be reduced by 0.0015 Inch (0.038mm) maximum when sol¬ 
der dip lead finish A is applied. 


Hermetic Metal Packages 



Ar 


TO-254AA 

3 LEAD JEDEC HERMETIC METAL PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.249 

0.260 

6.33 

6.60 

- 

Ai 

0.040 

0.050 

1.02 

1.27 

- 

0b 

0.035 

0.045 

0.89 

1.14 

2,3 

D 

0.790 

0.800 

20.07 

20.32 

- 

E 

0.535 

0.545 

13.59 

13.84 

- 

e 

0.150TYP 

3.81 TYP 

4 

©1 

0.300 BSC 

7.62 BSC 

4 

H, 

0.245 

0.265 

6.23 

6.73 

- 

Ji 

0.140 

0.160 

3.56 

4.06 

4 

L 

0.520 

0.560 

13.21 

14.22 

- 

0P 

0.139 

0.149 

3.54 

3.78 

- 

Q 

0.110 

0.130 

2.80 

3.30 

- 


NOTES: 

1. These dimensions are within allowable dimensions of Rev. A of 


JEDEC outline TO-254AA dated 11 -86. 

2. Add typically 0.002 inch (0.05mm) for solder coating. 

3. Lead dimension (without solder). 

4. Position of lead to be measured 0.250 inch (6.35mm) from bottom 
of dimension D. 

5. Die to base BeO isolated, terminals to case ceramic isolated. 

6. Controlling dimension: inch. 

7. Revision 1 dated 1-93. 
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Hermetic Metal Packages (Continued) 




TO-257AA 

3 LEAD JEDEC HERMETIC METAL PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.190 

0.200 

4.83 

5.08 

- 

Ai 

0.035 

0.045 

0.89 

1.14 

- 

0b 

0.025 

0.035 

0.64 

0.88 

2,3 

0bi 

0.060 

0.090 

1.53 

2.28 

- 

D 

0.645 

0.665 

16.39 

16.89 

- 

E 

0.410 

0.420 

10.42 

10.66 

- 

e 

0.100 TYP 

2.54 TYP 

4 

©1 

0.200 BSC 

5.08 BSC 

4 

Hi 

0.230 

0.250 

5.85 

6.35 

- 


0.110 

0.130 

2.80 

3.30 

4 

L 

0.600 

0.650 

15.24 

16.51 

- 

Li 

- 

0.035 

- 

0.88 

- 

0P 

0.140 

0.150 

3.56 

3.81 

- 

Q 

0.113 

0.133 

2.88 

3.37 

■ 


NOTES: 

1. These dimensions are within allowable dimensions of Rev. B of 


JEDEC T0-257AA dated 9-88. 

2. Add typically 0.002 Inch (0.05mm) for solder coating. 

3. Lead dimension (without solder). 

4. Position of lead to be measured 0.150 Inch (3.81 mm) from bottom 
of dimension D. 

5. Die to base BeO Isolated, terminals to case ceramic isolated. 

6. Controlling dimension: inch. 

7. Revision 1 dated 1-93. 



TO-258 

3 LEAD HERMETIC METAL PACKAGE 


SYMBOL 

INCHES 1 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.250 

0.270 

6.35 

6.85 

- 

Ai 

0.035 

0.045 

0.89 

1.14 

- 

0b 

0.055 

0.065 

1.40 

1.65 

2,3 

D 

0.810 

0.830 

20.58 

21.08 

- 

E 

0.680 

0.700 

17.28 

17.78 

- 

e 

0.200 TYP 

5.08 TYP 

4 

01 

0.400 BSC 

10.16 BSC 

4 

Hi 

0.270 

0.290 

6.86 

7.36 

- 

Ji 

0.130 

0.150 

3.31 

3.81 

4 

L 

0.600 

0.650 

15.24 

16.51 

- 

0P 

0.155 

0.165 

3.94 

4.19 

- 

Q 

0.100 

0.120 

2.54 

3.04 

- 


NOTES: 

1. No current JEDEC outline for this package. 

2. Add typically 0.002 inch (0.05mm) for solder coating. 

3. Lead dimension (without solder). 

4. Position of lead to be measured 0.250 inch (6.35mm) from bottom 
of dimension D. 

5. Die to base BeO isolated, terminals to case ceramic isolated. 

6. Controlling dimension: inch. 

7. Revision 1 dated 1-93. 
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Package Outlines 


Leadless Ceramic Chip Carrier Packages 



L I 

-*- PLANE 2 


y PLANE 1 



J18.A 

18 PAD METAL SEAL LEADLESS CERAMIC CHIP CARRIER 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.054 

0.075 

1.37 

1.91 

6,7 

A1 

0.044 

0.063 

1.12 

1.60 

7 

B 

- 

- 

- 

- 


B1 

0.020 

0.030 

0.51 

0.76 

2,4 

B2 

- 

- 

- 

, - 

- 

B3 

0.006 

0.022 

0.15 

0.56 

- 

D 

0.340 

0.355 

8.64 

9.02 

- 

D1 

0.150 BSC 

3.81 BSC 

- 

D2 

0.075 BSC 

1.91 BSC 

- 

D3 

0.320 

0.330 

8.13 

8.38 

1,2 

E 

0.410 

0.425 

10.41 

10.80 

- 

El 

0.200 BSC 

5.08 BSC 

- 

E2 

0.100 BSC 

2.54 BSC 

- 

E3 

0.390 1 0.400 

9.91 1 10.16 

2 

e 

0.050 BSC 

1.27 BSC 

- 

el 

0.015 1 

0.38 1 

2 

h 

0.012R REF 

0.30RREF 

5 

i 

0.012R REF 

0.30R REF 

5 

L 

0.037 

0.052 

0.94 

1.32 

- 

LI 

0.037 

0.052 

0.94 

1.32 

- 

L2 

- 

- 

- 

- 

- 

L3 

0.003 

0.015 

0.08 

0.38 

- 

ND 

4 

4 

3 

NE 

5 

5 

3 

N 

18 

18 

3 


NOTES: 


1. Metallized castellations shall be connected to plane 1 terminals 
and extend toward plane 2 across at least two layers of ceramic 
or completely across all of the ceramic layers to make electrical 
connection with the optional plane 2 terminals. 

2. Unless otherwise specified, a minimum clearance of 0.015 inch 
(0.381mm) shall be maintained between all metallized features 
(e.g., lid, castellations, terminals, thermal pads, etc.) 

3. Symbol “N" is the maximum number of terminals. Symbols “ND" 
and “NE" are the number of terminals along the sides of length 
“D" and “E", respectively. 

4. The required plane 1 terminals and optional plane 2 terminals 
shall be ellectrically connected. 

5. The corner shape (square, notch, radius, etc.) may vary at the 
manufacturer’s option, from that shown on the drawing. 

6. Chip carriers shall be constructed of a minimum of two ceramic 
layers. 

7. Maximum limits allows for 0.007 inch solder thickness on pads. 
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Package Outlines 


Metal Can Packages 



NOTES: 

1. (All leads) 0b applies between L1 and L2.0b1 applies between 
L2 and 0.500 from the reference plane. Diameter is uncontrolled 
in L1 and beyond 0.500 from the reference plane. 

2. Measured from maximum diameter of the product. 

3. a is the basic spacing from the centerline of the tab to terminal 1 


T8.C MIL-STD-1835 MACY1-X8 (A-1) 
8 LEAD TO-99 METAL CAN PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.165 

0.185 

4.19 

4.70 

- 

0b 

0.016 

0.019 

0.41 

0.48 

1 

0b1 

0.016 

0.021 

0.41 

0.53 

1 

0b2 

0.016 

0.024 

0.41 

0.61 


0D 

0.335 

0.375 

8.51 

9.40 


0D1 

0.305 

0.335 

7.75 

8.51 


0D2 

0.110 

0.160 

2.79 

4.06 


e 

0.200 BSC 

5.08 BSC 


el 

0.100 BSC 

2.54 BSC 


F 

- 

0.040 

- 

1.02 


k 

0.027 

0.034 

0.69 

0.86 


k1 

0.027 

0.045 

0.69 

1.14 

2 

L 

0.500 

0.750 

12.70 

19.05 

1 

LI 

- 

0.050 

- 

1.27 

1 

L2 

0.250 

- 

6.35 

- 

1 

Q 

0.010 

0.045 

0.25 

1.14 


a 

45° BSC 

45° BSC 

3 

P 

45° BSC 

45° BSC 

3 

N 

8 

8 

1,4 


and p is the basic spacing of each lead or lead position (N -1 
places) from a, looking at the bottom of the package. 

4. N is the maximum number of terminal positions. 

5. Dimensioning and tolerancing per ANSI 414.5M - 1982. 




NOTES: 

1. These dimensions are within allowable dimensions of Rev. E of 
JEDEC TO-205AF outline dated 11-82. 

2. Lead dimension (without solder). 

3. Solder coating may vary along lead length, add typically 0.002 
inch (0.05mm) for solder coating. 


TO-205AF 

3 LEAD JEDEC TO-205AF HERMETIC METAL CAN PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 1 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.160 

0.180 

4.07 

4.57 

- 

0b 

0.016 

0.021 

0.41 

0.53 

2,3 

0D 

0.350 

0.370 

8.89 

9.39 

- 

0Di 

0.315 

0.335 

8.01 

8.50 

- 

e 

0.095 

0.105 

2.42 

2.66 

4 

ei 

0.190 

0.210 

4.83 

5.33 

4 

02 

0.095 

0.105 

2.42 

2.66 

4 

h 

0.010 

0.020 

0.26 

0.50 

- 

j 

0.028 

0.034 

0.72 

0.86 

- 

k 

0.029 

0.045 

0.74 

1.14 

- 

L 

0.500 

0.540 

12.70 

13.71 

3 

P 

0.075 

- 

1.91 

- 

5 


4. Position of lead to be measured 0.100 inch (2.54mm) from bot¬ 
tom of seating plane. 

5. This zone controlled for automatic handling. The variation in 
actual diameter within this zone shall not exceed 0.010 inch 
(0.254mm). 

6. Controlling dimension: Inch. 

7. Revision 1 dated 1-93. 
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Package Outlines 


Hermetic Steel Packages 



TO-204AA 

JEDEC TO-204AA HERMETIC STEEL PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.310 

0.330 

7.88 

8.38 

- 

Ai 

0.060 

0.065 

1.53 

1.65 

- 

0b 

0.038 

0.042 

0.97 

1.06 

2,3 

0bi 

0.138 

0.145 

3.51 

3.68 

- 

0D 

- 

0.800 

- 

20.32 

- 

e 

0.215 TYP 

5.46 TYP 

4 

®i 

0.430 BSC 

10.92 BSC 

4 

L 

0.440 

0.460 

11.18 

11.68 


0P 

0.155 

0.160 

3.94 

4.06 


q 

1.187 BSC 

i 30.15 BSC 


R 

0.495 

0.525 

12.58 

13.33 


Ri 

0.131 

0.185 

3.33 

4.69 


s 

0.655 

0.675 

16.64 

17.14 



NOTES: 

1. These dimensions are within allowable dimensions of Rev. C of 


JEDEC TO-204AA outline dated 11-82. 

2. Lead dimension (without soider). 

3. Add typically 0.002 Inch (0.05mm) for solder coating. 

4. Position of lead to be measured 0.250 inch (6.35mm) from bottom 
of seating plane. 

5. Controlling dimension: inch. 

6. Revision 1 dated 1-93. 


TO-204AE 

JEDEC TO-204AE HERMETIC STEEL PACKAGE 


SYMBOL 

INCHES 

MILLIMETERS 

NOTES 

MIN 

MAX 

MIN 

MAX 

A 

0.310 

0.330 

7.88 

8.38 

- 

Ai 

0.060 

0.065 

1.53 

1.65 

- 

0b 

0.057 

0.063 

1.45 

1.60 

2,3 

0bi 

0.138 

0.145 

3.51 

3.68 

- 

0D 

- 

0.800 

- 

20.32 

- 

e 

0.215 TYP 

5.46 TYP 

4 

01 

0.430 BSC 

10.92 BSC 

4 

L 

0.440 

0.460 

11.18 

11.68 


0P 

0.155 

0.160 

3.94 

4.06 


q 

1.187 BSC 

! 30.15 BSC 


R 

0.495 

0.525 

12.58 

13.33 


Ri 

0.131 

0.185 

3.33 

4.69 


s 

0.655 

0.675 

16.64 

17.14 



NOTES: 

1. These dimensions are within allowable dimensions of Rev. C of 



JEDEC TO-204AE outline dated 11-82. 

2. Lead dimension (without solder). 

3. Add typically 0.002 inch (0.05mm) for solder coating. 

4. Position of lead to be measured 0.250 inch (6.35mm) from bottom 
of seating plane. 

5. Controlling dimension: inch. 

6. Revision 1 dated 1-93. 
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RAD HARD 


SALES OFFICES 




A complete and current listing of all Harris Sales, Representative and Distributor locations worldwide Is on 16-2 through 16-8. 

HARRIS HEADQUARTER LOCATIONS BY COUNTRY: 


U.S. HEADQUARTERS 

Harris Semiconductor 
1301 Woody Burke Road 
Melbourne, Florida 32902 
TEL: (407) 724-3000 


EUROPEAN HEADQUARTERS 

Harris Semiconductor 
Mercure Centre 
100 Rue de la Fusee 
1130 Brussels, Belgium 
TEL: (32) 2-246-21.11 


SOUTH ASIA 

Harris Semiconductor H.K. Ltd 
13/F Fourseas Building 
208-212 Nathan Road 
Tsimshatsui, Kowloon 
Hong Kong 

TEL: (852) 3-723-6339 


NORTH ASIA 

Harris K.K. 

Shinjuku NS Bldg. Box 6153 
2-4-1 Nishi-Shinjuku 
Shinjuku-Ku, Tol^o 163-08 Japan 
TEL: (81) 03-3345-8911 


TECHNICAL ASSISTANCE IS AVAILABLE FROM THE FOLLOWING SALES OFFICES: 


UNITED STATES CAUFORNIA Costa Mesa.. 714-433-0660 

San Jose .. 408-995-7322 

Woodland Hills... 818-992-0686 

FLORIDA Melbourne. 407-724-3576 

GEORGIA Duluth. 404-476-2035 

ILLINOIS Schaumburg. 708-240-3480 

MASSACHUSETTS Burlington... .. 617-221-1850 

NEW JERSEY Mt. Laurel. 609-727-1909 

NEW YORK Great Neck. 516-829-9441 

TEXAS Dallas. 214-733-0800 

INTERNATIONAL FRANCE Paris. 33-1-346-54046 

GERMANY Munich. 49-8-963-8130 

HONG KONG Kowloon. 852-723-6339 

ITALY Milano. 39-2-262-22141 

JAPAN Tokyo. 81-33-345-8911 

KOREA Seoul. 82-2-551-0931 

UNITED KINGDOM Camberley ... 44-2-766-86886 





16-1 


SALES OFFICES 





















North American Sales Offices and Representatives 


January 1993 



ALABAMA 

Harris Semiconductor 
Suite 103 
Office Park South 
600 Bouievard South 
Huntsviile. AL 35802 
TEL: (205) 883-2791 
FAX: 205 883 2861 
Giesting & Associates 
Suite 15 

4835 University Square 
Huntsvilie, AL 35816 
TEL: (205) 830-4554 
FAX: 205 830 4699 


ARIZONA 

Compass Marketing & Sales, 
Inc. 

11801 N. Tatum Blvd. #101 
Phoenix, AZ 85028 
TEL: (602) 996-0635 
FAX: 602 996 0586 
RO. Box 65447 
Tucson, AZ 85728 
TEL: (602) 557-0580 
FAX: 602 557 0581 


CALIFORNIA 
Harris Semiconductor 

* Suite 320 

1503 So. Coast Drive 
Costa Mesa, CA 92626 
TEL: (714) 433-0600 
FAX: 714 433 0682 
Harris Semiconductor 
Suite 308 

5250 W. Century Bivd. 

Los Angeles, CA 90045 
TEL: (310) 649-4752 
FAX: 310 649 4804 
Harris Semiconductor 

• 3031 Tisch Way 
1 Plaza South 

San Jose, CA 95128 
TEL: (408) 985-7322 
FAX: 408 985 7455 
Harris Semiconductor 
*Suite350 
6400 Canoga Ave. 
Woodland Hills, CA 91367 
TEL: (818) 992-0686 
FAX: 818 883 0136 
CK Associates 
8333 Ciairemont Mesa Blvd. 
Suite 102 

San Diego, CA 92111 
TEL: (619)279-0420 
FAX: 619 279 7650 
Ewing Foley, Inc. 

185 Linden Avenue 
Auburn. CA 95603 
TEL: (916) 885-6591 
FAX: 916 885 6598 


CANADA 

Blakewood Electronic 
Systems, Inc. 

#201 - 7382 Winston Street 

Burnaby, BC 

V5A2G9 

TEL: (604) 444-3344 
FAX: 604 444 3303 
Clark Hurman Associates 
Unit 14 

20 Regan Road 
Brampton, Ontario 
Canada L7AIC3 
TEL: (416) 840-6066 
FAX: 416 840-6091 
66 Colonnade Rd. 
Suite206 
Nepean, Ontario 
Canada K2E 7K7 
TEL: (613) 727-5626 
FAX: 613 727 1707 
4 Chester 

Pointe Claire. Quebec 
Canada H9R4H7 
TEL: (514) 426-0453 
FAX: 514 426 0455 


COLORADO 
Compass Marketing 

Suite 350D 
5600 So. Quebec St. 
Greenwood Village. CO 80111 
TEL: (303) 721-9663 
FAX: 303 721 0195 


CONNECTICUT 
Advanced Tech Sales, Inc. 
Westview Office Park 
BkJg. 2. Suite 1C 
850 N. Main Street Extension 
Wallingford, CT 06492 
TEL: (203) 284-0838 
FAX: 203 284 8232 


FLORIDA 

Harris Semiconductor 
* 1301 Woody Burke Rd. 
Melbourne. FL 32901 
TEL: (407) 724-3576 
FAX 407 724 3130 
Harris Semiconductor 
300 6th Avenue, North 
Indian Rocks Beach, FL 34635 
TEL: (813) 595-4030 
FAX: 813 595 5780 


GEORGIA 

Giesting & Associates 
* Suite 108 
2434 Hwy. 120 
Duluth, GA 30136 
TEL: (404) 476-0025 
FAX: 404 476 2405 


ILLINOIS 

Harris Semiconductor 
* Suite 600 
1101 Perimeter Dr. 
Schaumburg, IL 60173 
TEL: (708) 240-3480 
FAX: 708 619 1511 

Oasis Sales 

1101 Tonne Road 
Elk Grove Village, IL 60007 
‘ TEL: (708) 640-1850 
FAX:708 64a9432 


INDIANA 

Harris Semiconductor 
* Suite 100 
11590 N. Meridian St. 
Carmel, IN 46032 
TEL: (317) 843-5180 
FAX: 317 843 5191 
Giesting & Associates 
370 Ridgepoint Dr. 
Carmel, IN 46032 
TEL: (317) 844-5222 
FAX: 317 844 5861 


IOWA 

Advanced Technical Sales 
Inc. 

375 ColHns Road. NE 
Cedar Rapids. lA 52402 
TEL: (319) 393-8280 
FAX: 319 393 7258 
Oasis Sales 
Suite 203 

4905 Lakeside Dr., NE 
Cedar Rapids, lA 52402 
TEL: (319) 377-8738 
FAX: 319 377 8803 


KANSAS 

Advanced Technical Sales, 
Inc. 

Suites 

601 North Mur-Len 
Olathe. KS 66062 
TEL: (913) 782-8702 
FAX: 913 782 8641 


KENTUCKY 
Giesting & Associates 
212Grayhawk Court 
Versailles, KY 40383 
TEL: (606) 873-2330 
FAX: 606 873 6233 


MARYLAND 
New Era Sales, Inc. 

678 Ritchie Highway 
Severna Park, MD 21146 
TEL: (410) 544-4100 
FAX: 410 544-6092 


*Field Application Assistance Available 


MASSACHUSETTS 
Harris Semiconductor 
* Suite 240 
3 Burlington Woods 
Burlington, MA 01803 
TEL: (617) 221-1850 
FAX: 617 221 1866 
Advanced Tech Sales 
Suite 102 
348 Park Street 
Park Place West 
N. Reading. MA 01864 
TEL: (508) 664-0888 
FAX: 508 664 5503 


MICHIGAN 

Harris Semiconductor 
* Suite 460 
27777 Ranklin Rd. 
Southfield. Ml 48034 
TEL: (313) 746-0800 
FAX: 313 746 0516 

Giesting & Associates 
Suite 113 

34441 Eight Mile Rd. 
Livonia. Ml 48152 
TEL: (313) 478-8106 
FAX: 313 477 6908 
6898 Curtis Dr. 

Coioma, Ml 49038 
TEL: 616-468-4200 
FAX: 616 468 6511 
1279SkyhillsN.E. 
Comstock Park, Ml 49321 
TEL: (616) 784-9437 
FAX: 616 784 9438 


MINNESOTA 
Oasis Sales 

Suite 210 

7805 Telegraph Road 
Bloomington, MN 55438 
TEL: (612)941-1917 
FAX: 612 941 5701 


MISSOURI 

Advanced Technical Sales 
13755 St. Charles Rock Rd. 
Bridgeton, MO 63044 
TEL: (314) 291-5003 
FAX: 314 291 7958 


NEW JERSEY 
Harris Semiconductor 
* Suite 210 North 
6000 Midlantic Drive 
Mt. Laurel, NJ 08054 
TEL: (609) 727-1909 
FAX: 609 727 9099 
Harris Semiconductor 
724 Route 202 
P.0.B0X591 M/S 13 
Somerville, NJ 08876 
TEL: (908) 685-6150 
FAX: 908 685-6140 
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North American Sales Offices and Representatives (Continued) 


January 1993 


Tritek Sales, Inc. 
Suite 410 
One Cherry Hill 
Cherry Hill. NJ 08002 
TEL: (609) 667-0200 
FAX: 609 667 8741 


NEW MEXICO 

Compass Mktg. & Sales, Inc. 
Suite 109 

4100 Osuna Rd., NE 
Albuquerque, NM 87109 
TEL: (505) 344-9990 
FAX: 505 345 4848 


NEW YORK 
Harris Semiconductor 
Hampton Business Center 
1611 Rt. 9, Suite U3 
Wappingers Falls, NY 12590 
TEL: (914) 298-0413 
FAX: 914 298 0425 

Foster & Wager, Inc. 

300 Main Street 
Vestal. NY 13850 
TEL: (607) 748-5963 
FAX: 607 748 5965 
42 Redspire Way 
East Amherst, NY 14051 
TEL: (716) 688-7864 
FAX: 716 688-7864 
2511 Browncroft Blvd. 
Rochester, NY 14625 
TEL: (716) 385-7744 
FAX: 716 586 1 359 


7696 Mountain Ash 
Liverpool. NY 13090 
TEL: (315) 457-7954 
FAX: 315 457 7076 
* Trionic Associates, Inc. 
320 Northern Blvd. 
Great Neck. NY 11021 
TEL: (516) 466-2300 
FAX: 516 466 2319 


NORTH CAROLINA 
Harris Semiconductor 
4020 Stirrup Creek Dr. 
Building 2A. MS/2T08 
Durham, NC 27703 
TEL: (919) 549-3600 
FAX: 919 549 3660 
New Era Sales 
Suite 203 
1110 Navajo Dr. 
Raleigh. NC 27609 
TEL: (919) 878-0400 
FAX: 919 878 8514 


OHIO 

Giesting & Associates 
P.O. Box 39398 
2854 Blue Rock Rd. 
Cincinnati, OH 45239 
TEL: (513) 385-1105 
FAX: 513 385 5069 
Suite 521 

26250 Euclid Avenue 
Cleveland, OH 44132 
TEL: (216) 261-9705 
FAX: 216 261 5624 


2159 Riverhill Rd. 
Columbus, OH 43221 
TEL: (614) 459-4800 
FAX: 614 459 4801 


OKLAHOMA 
Nova Marketing 
Suite 1339 

8125D East 51st Street 
Tulsa, OK 74145 
TEL: (800) 826-8557 
TEL: (918) 660-5105 
FAX: 918 665 3815 


OREGON 

Northwest Marketing Assoc. 
Suite 330 

6975 SW Sandburg Road 
Portland, OR 97223 
TEL: (503) 620-0441 
FAX: 503 684 2541 


PENNSYLVANIA 
Giesting & Associates 
471 Walnut Street 
Pittsburgh, PA 15238 
TEL: (412) 828-3553 
FAX: 412 828 6160 


TEXAS 

Harris Semiconductor 
* Suite 205 
17000 Dallas Parkway 
Dallas, TX 75248 
TEL: (214) 733-0800 
FAX: 214 733 0819 


Nova Marketing 
Suite 174 
8350 Meadow Rd. 

Dallas, TX 75231 
TEL: (214) 265-4600 
FAX: 214 265 4668 
Suite 180 

8310 Capitol of Texas Hwy. 
Austin, TX 78731 
TEL: (512) 343-2321 
FAX: 512 343-2487 
Suite 141 

9207 Country Creek Rd. 
Houston, TX 77036 
TEL: (713) 988-6082 
FAX: 713 774 1014 


UTAH 

Compass Marketing & Sales 
4001 South 700 East 
Suite 500 

Salt Lake City, UT 84107 
TEL: (801) 264-6606 
FAX: 801 264 6601 


WASHINGTON 
Northwest Marketing Assoc. 
Suite 330N 
12835 Bel-Red Road 
Bellevue, WA 98005 
TEL: (206) 455-5846 
FAX: 206 451 1130 


WISCONSIN 
Oasis Sales 
1305 N. Barker Rd. 
Brookfield, Wl 53005 
TEL: (414) 782-6660 
FAX: 414 782 7921 


North American Authorized Distributors 


CORPORATE OFFICES 
Arrow/Schweber 
25 Hub Dr. 

Melville. NY 11747 
TEL: (516) 391-1300 
FAX: 516 391 1644 
Hamilton/Avnet 
10950 W. Washington Blvd. 
Culver City, CA 90230 
TEL: (310) 558-2000 
FAX: 310 558 2809 (Mil) 
FAX: 310 558 2076 (Com) 


ALABAMA 

Arrow/Schweber 

Huntsville 

TEL: (205) 837-6955 

Hamllton/Avnet 

Huntsville 

TEL: (205) 837-7210 


ARIZONA 

Arrow/Schweber 

Tempe 

TEL: (602) 431-0030 

Hamilton/Avnet 

Chandler 

TEL: (602) 961-6411 


CALIFORNIA 
Arrow/Schweber 
Calabasas 
TEL: (818) 880-9686 
Fremont 

TEL: (408) 432-7171 
Irvine 

TEL: (714) 454-4372 
San Diego 
TEL: (619) 565-4800 
San Jose 

TEL: (408) 441-9700 


Hamilton/Avnet 
Costa Mesa 
TEL: (714) 641-6111 
Costa Mesa 
TEL: (714) 641-4100 
Culver City 
TEL: (310) 558-2046 
Roseville 

TEL: (916) 781-6614 
San Diego 

TEL: (619) 571-7525 
Sunnyvale 
TEL: (408) 743-3300 
Woodland Hills 
TEL: (818) 594-0404 


CANADA 
Arrow/Schweber 
Burnaby, British Columbia 
TEL: (604) 421-2333 


Dorval, Quebec 
TEL: (514) 421-7411 
Nepan, Ontario 
TEL: (613) 226-6903 
Mississagua, Ontario 
TEL: (416) 670-7769 
Hamilton/Avnet 
Burnaby, B.C. 

TEL: (604) 420-4101 
Mississaugua, Ontario 
TEL: (416) 564-6060 
Nepean, Ontario 
TEL: (613) 727-7501 
St. Laurent, Quebec 
TEL: (514) 335-1000 

COLORADO 
Arrow/Schweber 
Englewood 
TEL: (303) 799-0258 


•Field Application Assistance Available 
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Hamilton/Avnet 
Englewood 
TEL: (303) 799-0663 
Colorado Springs 
TEL: (719) 637-0055 


CONNECTICUT 
Arrow/Schweber 
Wallingford 
TEL: (203) 265-7741 
Hamilton/Avnet 
Danbury 

TEL: (203)743-9799 


FLORIDA 
Arrow/Schweber 
Deerfield Beach 
TEL: (305) 429-8200 
Lake Mary 

TEL: (407) 333-9300 
Hamilton/Avnet 
Ft. Lauderdale 
TEL: (305) 733-6300 
St. Petersburg 
TEL: (813) 573-3930 
Winter Park 
TEL: (407) 657-9018 


GEORGIA 

Arrow/Schweber 

Duluth 

TEL: (404) 497-1300 

Hamilton/Avnet 

Duluth 

TEL: (404) 623-5475 


ILLINOIS 

Arrow/Schweber 

Itasca 

TEL: (708) 250-0500 
Hamilton/Avnet 
Bensenville 
TEL: (708) 860-8566 


INDIANA 
Arrow/Schweber 
Indianapolis 
TEL: (317)299-2071 
Hamilton/Avnet 
Carmel 

TEL: (317) 844-9333 


IOWA 

Arrow/Schweber 
Cedar Rapids 
TEL: (319) 395-7230 
Hamilton/Avnet 
Cedar Rapids 
TEL: (319) 393-0033 


KANSAS 

Arrow/Schweber 

Lenexia 

TEL: (913) 541-9542 

Hamilton/Avnet 

Lenexa 

TEL: (913) 541-7924 


KENTUCKY 

Hamilton/Avnet 

Lexington 

TEL: (606) 288-4911 


MARYLAND 

Arrow/Schweber 

Columbia 

TEL: (301)596-7800 

Hamilton/Avnet 

Columbia 

TEL: (410) 995-3528 


MASSACHUSETTS 
Arrow/Schweber 
Wilmington 
TEL: (508) 658-0900 
Hamilton/Avnet 
Peabody 

TEL: (508) 531-7430 


MICHIGAN 

Arrow/Schweber 

Livonia 

TEL: (313) 462-2290 

Hamilton/Avnet 

Novi 

TEL: (313) 347-4270 
Grandville 

TEL: (616)531-0345 


MINNESOTA 
Arrow/Schweber 
Eden Prarie 
TEL: (612) 941-5280 
Hamilton/Avnet 
Minnetonka 
TEL: (612) 932-0600 


MISSOURI 
Arrow/Schweber 
St. Louis 

TEL: (314) 567-6888 
Hamilton/Avnet 
Chesterfield 
TEL: (314) 537-1600 


NEW HAMPSHIRE 
Hamilton/Avnet 
Manchester 
TEL: (603) 624-9400 


NEW JERSEY 
Arrow/Schweber 
Marlton 

TEL: (609) 596-8000 
Pinebrook 

TEL: (201) 227-7880 

Hamilton/Avnet 

Cherry Hill 

TEL: (609) 424-0100 

Parsippany 

TEL: (201) 515-5300 


Arrow/Schweber 
Hauppauge 
TEL: (516)231-1000 
Melville 

TEL: (516)391-1276 
TEL: (516) 391-1300 
TEL: (516) 391-1277 
Rochester 

TEL: (716)427-0300 

Hamilton/Avnet 

Syracuse 

TEL: (315) 434-2426 
Hauppauge 
TEL: (516) 434-7490 
Rochester 

TEL: (716) 475-9130 
Westbury 


Hamilton/Avnet 

Tulsa 

TEL: (918) 252-7297 


OREGON 
Hamilton/Avnet 
Beaverton 
(503) 627-0201 


PENNSYLVANIA 

Arrow/Schweber 

Pittsburgh 

TEL: (412) 963-6807 

Hamilton/Avnet 

Pittsburgh 

TEL: (412) 772-1881 


TEXAS 

Arrow/Schweber 

Austin 

TEL: (512) 835-4180 
Dallas 

TEL: (214) 380-6464 
Houston 

TEL: (713) 530-4700 

Hamilton/Avnet 

Austin 

TEL: (512) 832-4306 

rjallnc 

TEL: (214) 404-9906 
Houston 

TEL: (713)861-8517 


UTAH 


Hamilton/Avnet 
Salt Lake City 
TEL: (801) 972-4300 


WASHINGTON 

Almac/Arrow 

Bellevue 


Spokane 

TEL: (509) 924-9500 

Hamilton/Avnet 

Redmond 

TEL: (206) 881-6697 


WISCONSIN 

Arrow/Schweber 

Brookfield 

TEL: (414) 792-0150 

Hamilton/Avnet 

Waukesha 

TEL: (414) 784-4518 


Arrow/Schweber 

Raleigh 

TEL: (919) 876-3132 

Hamilton/Avnet 

Raleigh 

TEL: (919) 878-0819 


TEL: (206) 643-9992 


OHIO 

Arrow/Schweber 

Solon 

TEL: (216) 248-3990 

Centerville 

TEL: (513) 435-5563 

Hamilton/Avnet 

Dayton 

TEL: (513) 439-6700 
TEL: (513) 439-6721 


OKLAHOMA 

Arrow/Schweber 

Tulsa 

TEL: (918) 252-7537 


NEW MEXICO 
Hamilton/Avnet 
Albuquerque 
TEL: (505) 345-0633 


NEW YORK 


TEL: (516) 997-6868 


NORTH CAROLINA 


Arrow/Schweber 
Salt Lake City 
TEL: (801) 973-6913 
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European Sales Headquarters 
Harris Semiconductor 
Mercure Center 
Rue de la Fusee, 100 
1130 Brussels. Belgium 
TEL: 32 2 246 21 11 
FAX: 32 2 246 22 05 
FAX: 32 2 246 22 06 
TLX: 61566 


FRANCE 

* Harris Semiconducteurs SARL 
2-4, Avenue de I'Europe 
F-78140 Vellzy 
TEL: 331 34 65 40 80 (DIst) 
TEL: 33 1 34 65 40 27 (Sales) 
FAX: 331 39 46 40 54 
TLX: 697060 


GERMANY 

* Harris Semiconductor 
GmbH 

Putzbrunnerstrasse 69 
8000 Muenchen 83 
TEL: 49 89 63813 0 
FAX: 49 89 6376201 
TLX: 529051 


Harris Semiconductor 
GmbH 

Kieler strasse 55 - 59 
2085 Quickborn 
TEL: 49 4106 5002 04 
FAX: 49 4106 68850 
TLX: 211582 
Harris Semiconductor 
GmbH 

Wegener Strasse, 5/1 
7032 Sindelfingen 
TEL: 49 7031 8694-0 
FAX: 49 7031 873 849 
TLX: 7265431 


ITALY 

* Harris SRL 
Viale FulvioTesti, 126 
20092 Cinisello Balsamo 
TEL: 39 2 262 07 61 
(DIsti & OEM ROSE) 

TEL: 39 2 240 95 01 
(DIstI & OEM Italy) 

FAX: 39 2 248 66 20 
39 2 262 22 158 (ROSE) 
TWX: 324019 


UNITED KINGDOM 
* Harris Semiconductor Ltd 
Riverside Way 
Camberley 
Surrey GU15 3YQ 
TEL: 44 276 686 886 
FAX: 44 276 682 323 


Asian Pacific Sale Office and Authorized Distributor 


Aslan Sales Headquarters 
JAPAN 
Harris K.K. 

Shinjuku NS Bldg. Box 6153 
2-4-1 Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163-08 
Japan 

TEL: 81-3-3345-8911 
FAX: 81-3-3345-8910 


Authorized Distributor 
JAPAN 
Jepico Corp. 

Shinjuku Daiichi Seimei Bldg. 
2-7-1, Nishi-Shinjuku 
Shinjuku-ku, Tokyo 163 
TEL: 03-3348-0611 
FAX: 03-3348-0623 




SEMICONDUCTOR 
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We’re 

Products, 

Signal Processing 

• Linear 

• Custom Linear 

• Data Conversion 

• Interface 

• Analog Switches 

• Multiplexers 

• Filters 

• DSP 

• Telecom 

Digital 

• CMOS Microprocessors 
and Peripherals 

• CMOS Microcontrollers 

• CMOS Logic 

Microwave 

• GaAs FETs 

• GaAs MMICs 

• Foundry Services 


Backing You Up with 
Support, and Soiutions! 


Power Products 

• Power MOSFETs , 

• IGBTs 

• Bipolar Discretes 

• Transient Voltage 
Suppressors 

• Power Rectifiers . 

Intelligent Power 

• Power ICs 

• Power ASICs 

• .Hybrid Programmable 
Switches 

• Full-Custom High 
Voltage ICs 

ASICs 

• Full-Custom 

• Analog Semicustom 

• Mixed-Signal 

• ASIC Design Software 


Rad Hard Products 

• Microprocessors and 
Peripherals 

• Memories 
•' Analog ICs 

• Digital ICs 

• Discrete Power 
- Bipolar 
-MOSFET 

• ASICs 

• ESA see 9000 and 
Class S Screening ' 

Military/Aerospace Programs 

• Strategic and Spaefe 
Programs 

• Military ASIC Programs 



